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GENTLEMEN: It is my privilege to bring before the College this 
evening, as the Miitter lecture, some of the results of a series of experi- 
mental observations which relate chiefly to the intracranial circulation 
as it is influenced by local pathological processes—a subject which, 
from a bibliographical standpoint, is prominently associated, among 
others, with the names of Haller and of Astley Cooper, of Fluorens 
and Majendie, of Key and Retzius, of Leyden, of Althan, of Kussmaul 
and of Frangois Franck, of Naunyn, Mosso, von Bergmann, of Horsley 
and Adamkiewicz, of Leonard Hill, and, more recently, of Kocher. 

My personal introduction to the subject was due to the interest of 
Professor Kocher, of Bern, and the investigations as originally under- 
taken at his suggestion had for their primary objective point the deter- 
mination whether during an increase in intracranial tension the capil- 
laries and smaller bloodvessels of the brain were dilated from venous 
stasis, or, on the other hand, whether a condition of capillary anemia 
was brought about by such a state. 

This question, naturally one of fundamental importance for the proper 
explanation of the phenomena attending states of cerebral compression, 


1 This paper, in substance, was presented before the College of Physicians of Philadelphia, 
on December 8, 1901. Its experimental basis will appear in Naunyn and Mikulicz’s Mitteilun- 
gen aus den Grenzgebieten der Medizin und Chirurgie, 1902, No. 9, under the title “‘ Physiolo- 
gische und anatomische Beobachtungen iiber den Einfluss von Hirnkompression auf den 
intracraniellen Kreislauf und tiber einige hiermit verwandte Erscheinungen.” 
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curiously enough has been the occasion of much disagreement among 
writers. Its elucidation promised to render many of the problems rela- 
tive to the symptom-complex of ‘‘ Hirndruck” much more easy of 
interpretation. 

Not wishing to trespass too far on your indulgence, it is my intention 
to avoid as far as possible theoretical grounds and the discussion of the 
technical details of the particular experiments, but to dwell chiefly on 
their bearing toward operative, clinical, and diagnostic procedures. The 
brevity of the hour may be an apology for the omission of an historical 
résumé of the subject.' 

For the sake of convenience, and in order to avoid confusion from a 
terminology which has been the occasion of some misunderstanding when 
speaking of cerebral compression, a division into two groups of the causal 
processes of such a state will be made. The necessity of such a differen- 
tiation, according to von Bergmann, was first emphasized by Griesinger. 
These groups comprise, on the one hand, processes which occasion, for 
the most part, a local compression of the brain, with a resultant unequal 
distribution of intracranial tension, in contradistinction to those condi- 
tions, on the other hand, which bring about a general compression of the 
central nervous system, with an equal distribution of this tension. On 
clinical grounds, such pathological processes as a new-growth or abscess, 
a blood clot, or an abnormal and circumscribed collection of fluid in 
one part or another of the cerebro-spinal space, illustrate the former 
condition ; that is, subject the brain to the effects of a local compression. 
A foreign body of this sort within the enclosing walls of the skull must 
be accommodated at the expense of the fluids, vascular and lymphatic, 
which constitute a not inconsiderable proportion of an otherwise incom- 
pressible brain mass. The practical non-compressibility of the brain 
tissue itself since the time of Alexander Munro’s investigations has 
been unquestioned, and the introduction, therefore, of an intracranial 
foreign body is only possible through the emptying of the vascular 
channels in its vicinity. The pressure exerted by such a foreign body, 
as will be seen, is not transmitted equally throughout the cerebral 
chamber, and in consequence the circulatory embarrassment in corre- 
sponding degree is unevenly felt. 


! An interesting historical and critical introduction to the subject of the intracranial circu- 
lation will be found in Mosso’s work (Ueber den Kreislauf des Blutes im menschlichen Gehirn, 
Leipzig, 1881), and also in Berger’s recent monograph (Zur Lehre von der Blutzirkulation in der 
Schiidelhihle des Menschen, Gustav Fischer, Jena, 1901); andin Leonard Hill’s “‘ The Cere- 
bral Circulation,” T. & A. Churchill, London, 1896. Ito in his paper (Zur Aetiologie und Ther- 
apie der Epilepsie, Deutsche Zeitschrift fiir Chirurgie, 1899, Bd. lii. S. 489) gives a most complete 
list of bibliographical references; and more recently von Bergmann (Der Hirndruck und die 
Operationen wegen Hirndruck, Handbuch der praktischen Chirurgie, 1900, Bd. i. S. 189) and 
Kocher (Hirnerschiitterung, Hirndruck, u.s. w. Nothnagel’s Specielle Pathologie und Therapie, 
1901, Bd. ix. 3 Theil,2 Abtheilung, S. 81) have critically reviewed the subject of the circulation 
in states of compression from the experimental and pathological stand point. 
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In the second group of processes, namely, those associated with gen- 
eral compression, the intracranial tension may be considered to be 
equalized throughout the cerebral chamber, and in certain instances, 
indeed, over the entire central nervous system. Those traumatic cases 
followed by acute cerebral cedema, which Cannon and Bullard have 
recently ascribed to alterations in osmotic pressure—cases of acute 
hydrocephalus, cases of generalized meningitis, of hemorrhage into the 
subdural spaces from fracture of the base—processes such as these, 
chiefly ones in which the pressure is transmitted primarily through 
the fluid contents of the cerebro-spinal spaces, may be given in illustra- 
tion of states associated with a general increase in intracranial tension. 

Now it is not difficult to simulate experimentally the conditions pro- 
duced by these two forms of compression, and I will endeavor to illus- 
trate as briefly as possible the simple laboratory apparatus which has 
been employed to this end, as well as the method of direct observation 
of the cortical circulation during the experiments. 

As early as 1811 Ravina, an Italian experimenter, in the attempt to 
demonstrate the pulsation of the brain within the enclosed cranium, 
inserted a glass window in the skull for this purpose. Donders subse- 
quently, in 1851, employed a similar method, as did later on Kussmaul 
and Tenner in their attempt to disprove the so-called Monro-Kellie 
doctrine that the total amount of blood in the brain cannot vary with 
an intact skull. Although these observations are often quoted, the 
method used seems to have fallen into abeyance, and I am unaware 
that the procedure has been utilized in the study of circulatory changes 
during compression. It must be confessed that considerable skepticism 
was felt as to its practicability, but as a matter of fact it was through 
this method that most important corroboratory evidence of the vascular 
alterations during the experiments was obtained by immediate observa- 
tion of the pial circulation. 

An ideal window, doubtless, would be one which could be screwed 
into the trephine opening made for its reception; but as the simple 
provisional method which was first employed sufficed for all purposes, 
it was retained. It consists simply of a circular disk of glass with a 
bevelled edge made to fit into a large trephine opening, and held in place 
by two screws with flattened ends so bent that they hook under the 
edges of the opening. Under the trephine opening a small area of 
dura is removed sufficient in extent to expose the pial vessels over- 
lying a convolution and at the same time an adjoining sulcus with 
its contained venous radicle. As a rule, also, the trephine opening in 
the bone has been made so as to overlap the median line, in order to 
expose the longitudinal sinus, to one side of which the opening in the 
dura has necessarily been made. (Fig. 1.) The window, though not 
hermetically sealed, nevertheless answers the same purpose as such a 
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one, since an increase of tension floats the dura up against the glass in 
valve-like fashion. 

In a great number of my experiments, drawings of the exposed area 
of the cortex during different stages of compression were carefully made 
in color, usually with the help of a low-power lens. This was necessary 
in order to fix in the mind’s eye the minutiz of the smaller vessels and 
the ground-color of the brain. Only by such observation was it pos- 
sible to carry a mental picture of the topography of the fine radicles, 
and consequently to observe accurately the time of their appearance 
and disappearance from the field of vision. (See Plate, Fig. A.) 

For the production of local compression the particular form of appa- 
ratus employed was similar to that used by Horsley and Spencer in their 
experiments, and I believe originally adopted from Francois Franck. 


Fig. 1. 


Diagram showing the cranial! window in place, its relation to the longitudinal sinus, 
and the opening in the dura. 


It consists of a double canula, the outer metal portion of which can be 
screwed into a trephine opening in the skull. Into this is inserted a 
second canula, the outer end of which communicates, by means of a 
heavy rubber tube of small bore, with a burette of quicksilver. To 
its inner or cranial end is attached a thin distensible rubber bag. 
(Figs. 2 and 3.) 

By such an arrangement can be told not only the extent of encroach- 
ment upon the intracranial space by measurement of the amount of 
mercury allowed to enter the bag, but also can be told the degree of 
pressure necessary to evoke certain symptoms and to produce certain 
circulatory changes by the measurement of the height above the brain 
of the column of mercury in the burette. Let us suppose that this appa- 
ratus has been so introduced that pressure resultant to filling of the 
bag will act directly against the hemisphere without exciting sensory 
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impulses from the stimulation of an interposed dura, a membrane 
which in the dog is especially sensitive. The first effect which will be 


Semischematic representation of the method of producing local compression. 


Fic. 3. 


Photograph showing the cerebra! window and local compression apparatus in place 
during an experiment. 


seen to follow upon a moderate degree of compression will be a slight 
dislocation of the entire brain mass and a distinct widening of the 
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smaller venous radicles exposed under the window. They at the same 
time become darker in color, so that their differentiation from the arte- 
ries is no longer as difficult as it is in the normal state. As the size of 
the foreign body increases, this venous stasis becomes apparent at 
remote portions of the brain, and it can be readily made out in the 
eye-grounds, where it seems usually to be more marked on the side of 
the compromising body. If the distention of the bag is further increased 
the intracranial tension in its vicinity finally reaches that of capillary 
pressure, at which time the convolutions of the brain not only in the 
neighborhood of the foreign body, but if the process is still further 
advanced even in remote parts of the hemisphere, abruptly lose their 
rosy color and become blanched. (See Plate, Fig. B.) The veins 
meanwhile remain filled with dark blood, whose means of escape seems 
to have been cut off, as it were, at both ends. Now, such a condition 
of anemia of the hemispheres may be brought about, in the dog at all 
events, with but little evidence of the so-called major symptoms of 
compression. There usually is some slowing of the pulse and altera- 
tion in respiration, but the tolerance which an animal shows toward 
such an interruption of circulation in the hemispheres evidences the fact 
that the medulla has largely escaped from the effects of the local 
compression.' 

Thus, as Horsley and Spencer, Hill, and others have emphasized, the 
brain does not transmit pressure equally in all directions, and so the 
symptoms resultant to a compression force of a local process vary 
greatly in accordance with the proximity of the compromising body to 
the vital centres of the fourth ventricle or to its remoteness from them. 
This rule applies to local pathological processes as well as to experi- 
mental ones in the laboratory. The counterpart, furthermore, of the 
laboratory experience is regularly seen on the clinical operating-table 
during the procedure of the elevation of a lobe of the brain such as 
that necessary for the removal of the Gasserian ganglion. The nar- 
rowing of the intracranial space resultant to the extensive compression 
and elevation of the temporal lobe at such times is productive merely 
of a slight slowing of pulse, with compensatory rise in blood-pressure, 
due to a condition of intracranial venous stasis. Such a degree of 
compression as is necessary to expose the ganglion, if transmitted to the 
medulla, would naturally be rapidly fatal. If, therefore, in clinical 


! The degree to which a downward dislocation of the hind brain through the foramen mag- 
num may account for this escape cannot be absolutely determined. That it may play some 
part in certain animals with conical skulls, such as rabbits and dogs, is quite possible, and 
attention has been called to this fact by Hill. On frozen sections of brains which have been 
hardened in situ under such circumstances it can be readily seen that the medulla may be 
dislocated to a considerable extent into the spinal canal. A similar dislocation I have seen to 
be present in slight degree in a human brain in a case in which a cerebellar cyst had finally 
caused fatal compression. 


CUSHING: INTRACRANIAL TENSION, 381 


states some specialized centres or systems of neurones are not com- 
promised by such a local compressing force, evidence of whose presence 
would thus be afforded by paralyses of one form or another, the cere- 
bral chamber may harbor a foreign body of one-tenth to one-eighth the 
size of the brain without necessarily giving an indication of its presence 
and far from producing any of the so-called characteristic or major 
symptoms of compression. The venous stasis, however, which we have 
seen to be caused by such a condition naturally may account for some 
degree of apathy or stupor which usually accompanies it, and also may 
serve to explain the early congestion and widening of the veins of the 
fundus—the primary stage of the ‘‘ Stauungspapille” of the Germans 
—in accordance with the original view of von Graefe. The symptoms 
produced by conditions of local compression, consequently, in so far as 
they are secondary to circulatory alterations, can be seen to be dependent 
entirely upon the position of the foreign body, what areas are involved 
in the local anemia, and how far-reaching are the congestion effects.’ 
Owing to the irregularity, therefore, of these symptoms which this local 
method called out, and inasmuch as the data which we chiefly desired 
concerned the accurate degree of compression to which the medulla was 
subjected during the production of given symptoms, it was determined 
to employ some method of producing a general and equalized means 
of compression. In this way alone did there seem to be a possibility of 
accurately comparing the distinctive and peculiar symptom-complex of 
‘‘Hirndruck” with the local degree of compressing force about the bulb. 
Such a ‘‘ general compression” was produced experimentally by allow- 
ing normal salt solution, warmed to body temperature, to enter the 
cerebro-spinal space through a canula screwed into one part or another 
of the skull or in the lamina of one of the vertebre. As a matter of 


} According to the most recent view of v. Bergmann, if we interpret it correctly, all the 
symptoms of cerebral compression (‘‘ Hirndruck”' in his sense) are due to the passive venous 
congestion which, as we have seen, is brought about by the pressure exerted by a foreign body. 
He believes, furthermore, that this pressure is transmitted equally over the entire central ner- 
vous system through the medium of the cercbro-spinal fluid, and consequently for equa] degrees 
of compressing force, even in the case of a circumscribed body, that symptoms practically of 
equal severity would be evoked. With this view my experiments are not entirely in accord. 
It is possible that in some cases of local compression the escape of cerebro-spinal fluid by its 
natural channels may be interfered with owing to the dislocation of the brain from its normal 
position and the consequent obstruction of these channels of exit. Under circumstances such 
as these it is true that the local compression effects may be more evenly and widely distributed. 
In the majority of cases, however, this does not seem to be the case, and severe compression 
effects may he felt locally, and little, if at all, in remote territories where measurement shows 
that the tension of the cerebro-spinaf fluid may be but little raised. Although agreeing in 
general with some of the principles brought forward by Adamkiewicz, a dispute in terminology 
over ‘‘ Hirndruck ” versus ‘“‘ Druck im Gehirn,’”’ seems rather meaningless. The writer inclines 
to the generally accepted view that the phenomena of compression are responsible to circu- 
latory changes rather than to direct alterations in the nerve-tissue elements themselves from 
the compromising body as Adamkiewicz claims. In the states of general compression, in the 
sense in which we have used the term, conditions exist analogous to those claimed by v. Berg- 
mann for all states of compression, but the process, however, must go on beyond one of venous 
Stasis to one of vascular aneemia before the terminal symptoms of compression are produced. 
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fact, it was found to be immaterial, as far as the production of given 
symptoms was concerned, over what part of the central nervous system 
the fluid was primarily introduced, whether over the hemisphere, cere- 
bellum, or cord. This fluid was allowed to enter through a rubber tube 
connected with a pressure flask, and would spread to all parts of the 
cerebro-spinal space. The tension under which it stood was regulated 
by the degree of elevation of the flask, and this was recorded at the 
same time on a revolving drum by the insertion of a mercury man- 
ometer in the course of the tube, in exactly the same way as the arte- 
rial pressure was recorded. Thus the blood-pressure and intracranial 
tension were written from the same abscissa, as is shown in the given 
chart.' (Fig. 4.) 

Now there are certain objections which have been raised against the 
experimental production of an increase of tension by this method. In 
the first place, according to Adamkiewicz,’ such a rapid escape of the 
compression fluid would take place by the normal channels of exit from 
the cerebro-spinal space that there would be a resultant overfilling of 
the right heart. Furthermore, it is objected that this escape of fluid 
would be incompatible with the continuance of an equalized distribu- 
tion of pressure or one which is truly represented by the height of the 
pressure-flask. 

As a matter of fact, measurement of the amount of fluid lost shows 
that it is not great, from 60 ¢.c. to 100 ¢.c. during a long period of com- 
pression—possibly of half an hour—which certainly is not enough to 
embarrass the cardiac action in the slightest degree. From many 
observations which I have made, however, there can be no doubt, in 
agreement with Adamkiewicz, but that there exists very free commu- 
nication between the cerebro-spinal space and the longitudinal sinus. 
The original hypothesis offered by Key and Retzius, that the Pacchi- 
onian granulations subserve some purpose of filtration, can hardly be 
entertained ; for though the points of exit of the fluid undoubtedly are 
in the situation of the lacune laterales of the sinus, into which these 
granulations for the most part project, their absence in the infant and 
in the lower animals would of itself be sufficient objection to this theory.* 

Whatever the nature of these openings may be, or wherever their 
situation, they certainly are of considerable size and apparently possess 


' A great nuinber of these charts, whose reproduction is impossible here, were shown for 
purposes of demonstration. A fragment from a single one of them, taken on a slowly revolv- 
ing kymograph, accompanies this article. 

? Neurologisches Centralblatt, 1897, No. 10, vol. xvi. S. 434. 

8 The writer has had the opportunity in Prof. Sherrington’s laboratory of performing hemi- 
craniectomy and of turning down the hemisphere for the purpose of stimulating the mesial 
surface of the brain in the case of several anthropoid apes: gorilla, orang-outang, and chim- 
panzee. In no instance was there evidence of ville from the arachnoid projecting into the 
dura in the neighborhood of the sinus and causing difficulty of separation of the hemisphere at 
this situation, as is invariably the case in adult man. 
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a valvular action. The process is not a mere filtration through a mem- 
brane. This is readily shown experimentally by the fact that an injec- 
tion mass entered, for example, in the lumbar meninges, may be easily 
made to pass from the cerebro-spinal space into the longitudinal sinus, 
and thence through the jugulars into the right heart. An injection in 
the opposite direction by way of the veins never, or but exceptionally 
and in small amounts, gets into the cerebro-spinal space. 

The freedom of the communication of the subdural space with the 
sinus is demonstrated, furthermore, by the substances which will pass 
from one to the other. If, as occasionally happened during my experi- 
ments with local compression, the rubber pressure-bag containing mer- 
cury should rupture, and the globules of quicksilver enter the subdural 
space, they will be found distributed in the sinus, the jugulars, in the 
right heart, and throughout the lungs. I have frequently corroborated 
this experience on the human body by injecting mercury into the 
lumbar meninges, post-mortem. If the head be inverted, the skull 
trephined in the median line, and the longitudinal sinus opened, the 
mercury will be seen to pass readily from the subdural space into the 
sinus. ‘To illustrate further: on many occasions the attempt was made 
to produce general compression by the introduction of gases under 
pressure instead of using the salt solution as above described. Were the 
gas a non-absorbable one, the animals would quickly die of cardiac air- 
embolism ; and if the jugulars were exposed, bubbles of it could be seen 
pouring down toward the heart. Exposure of the cervical lymphatics 
and of the thoracic duct, on the other hand, showed in all instances a 
complete freedom from gas. 

Contrary to the general belief, the longitudinal] sinus, in the dog at 
all events, may be completely collapsed by an increase of intracranial 
tension. This may play an important part in the prevention of the 
escape of cerebro-spinal fluid under conditions such as the experimental : 
ones of which we are speaking. It is well recognized in clinica] states 
that the obstruction to the outflow of fluid, be it held back in the 
ventricles by blocking of the foramen of Majendie, or in the subdural 
space by inflammatory obstruction of those orifices which lead into the 
sinus, is especially prone to be associated with pressure phenomena. 
The escape of fluid under normal circumstances in the adult, whether 
by the olfactory, optic, or spinal nerve sheaths, plays a relatively 
inconspicuous role. 

Waiving these objections, therefore, as without consequence, let us 
suppose, for example, that the artificial cerebro-spinal fluid be allowed 
to enter, by means of such an arrangement as has been described, through 
a trephine opening in the arch of the atlas under which the dura and 
arachnoid sheaths have been opened. From its proximity to the for- 
amen magnum this would allow the fluid to spread easily up over the 
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brain by way of the cisterna magna, and the full degree of pressure 
would be felt in the immediate neighborhood of the medulla. Now, in 
case of an increase of tension under such circumstances as this, vascular 
alterations similar to those which we have seen to follow upon the local 
compression may be observed by direct inspection of the cortex— 
alterations, however, much more regular in their appearance, and doubt- 
less of corresponding degree, over the entire central nervous system. 
There occurs, primarily, evidence of stasis, with widening of the venous 
radicals and a marked color differentiation between the smaller veins 
and arteries. There also may be detected a distinct bluing of the rosy 
ground-color of the exposed convolution. Similarly, evidences of venous 
stasis may, in favorable cases, be made out in the fundus oculi. The 
eyes themselves become staring and prominent from a retrobulbar 
cedema, which soon spreads to the lids, and which is due to the escape 
of the compressing fluid along the optic sheath. This hydrops vagine 
nervi optici may accentuate, although I do not believe, in accordance 
with the theory of Manz, Schmidt, and others, that it is of itself 
responsible for the symptoms of the ‘‘ Stauungspapille.” It would 
seem, however, to play some part in the production of an exophthalmos. 
As the pressure is increased the longitudinal sinus wavers, narrows, 
and, from being a broad, blue band across the field of the window, thins 
until it is completely collapsed. Zeigler has brought forth experimental 
evidence to show that during an increase of intracranial tension the 
venous pressure in the sinus sagittalis is raised. Evidently, therefore, 
at some period during an early stage of compression some interference 
with the outflow of blood is brought about. Complete compressibility, 
however, of the sinus has been heretofore uniformly denied. 

If I may be permitted a slight digression in order to speak for a 
moment of the anatomy of the venous circulation of the dog’s brain, 
this compression of the sinus and the place where the cerebral veins 
themselves become obstructed may be made more clear. The large 
venous radicals which gather the blood from the hemisphere (the supe- 
rior cerebral ones will be taken as a type of all others) come to lie in 
the sulci, where they are largely protected from pressure. Only in par- 
ticular places do they depart from this protection in order to pass over 
the convex surface of a convolution. This occurs regularly at the supe- 
rior longitudinal convolution, which they cross before emptying into the 
sinus sagittalis. At this point the veins seem to be especially subjected 
to the effects of compression. They enter into the sinus, for the most 
part, obliquely through long slits in the dura, which possess a valve- 
like action, so that an increase of tension in the sinus is not transmitted 
to the veins, and consequently an injection into the sinus, as we have 
stated, will ordinarily not pass back into them. The superior cerebral 
veins, furthermore, before entering the sinus, bifureate, one large branch 
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entering the diploé to join the diploétic sinus, the other branch contin- 
uing on into the sinus sagittalis. If the sinus becomes compressed the 
escape of blood may take place in large amount by way of the diploé. 
These dipléetic sinuses in the dog are very regularly and symmetrically 
placed,’ and may accommodate, presumably, the entire bulk of the 
venous blood from the hemispheres. Although much more developed 
in canine skulls, presumably sinuses of similar import exist in many 
cases in the calvarium of man, and under conditions of increased intra- 
cranial tension the venous pressure transmitted to them may be greatly 
increased. It is the experience of all operators to have encountered 
cases in which a craniotomy has met with an almost uncontrollable 
hemorrhage from the diploétic veins. In some cases of tumor, for ex- 
ample, with an associated great increase in intracranial tension, the 
resultant increase of pressure in the veins may be so great that the 
bleeding from the diploé is checked with difficulty and only by plug- 
ging the openings in the bone. 

Let us return once more after this digression to our experiment. Dur- 
ing this early period of venous stasis, clinical indications of intracranial 
mischief doubtless would be present not only from the evidence fur- 
nished by the dilatation of vessels in the eye-grounds, but also from the 
mental drowsiness, apathy, or stupor which this amount of increased 
tension would produce. The major and characteristic symptoms of com- 
pression, however, are not evoked until a later period. As can be seen 
by comparison with many of these charts before you, the pressure of 
the fluid against the brain may be increased to the point of its equal- 
ling blood-pressure before any symptoms referable to the centres in the 
medulla may be called forth. Doubtless the pre-exising venous stasis 
may in some instances be productive of a vagus irritation, with some 
slowing of the pulse, indicating a nutritional disturbance of the vagal 
centre; but experimental evidence goes to show that the flow of blood 
through the vascular channels under these circumstances of stasis is no 
less than before, the increase of venous pressure being carried back so 
that the blood flows through the vessels as it might through rigid tubes. 
It is not until the degree of compression approximates that of blood- 
pressure—that is, until a condition of anemia is approached or pro- 
duced—that the major features of the pressure symptom-complex are 
called forth. It has usually been stated by investigators that such a 
degree of compression, if held, will occasion the death of the animal. 
The actual sequence of events does not seem to have been appreciated, 
for the reason that there has been no comparative measurement of the 
blood-pressure and the degree of intracranial tension in so far as the 
effects of the latter are felt in the region of the medulla. 


| Drawings of these sinuses are given in the Mitteilungen aus dem Grenzgebiete der Medizin 
und Chirurgie. Loc. cit. 
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The direct examination of the cortex at this period of equalization of 
blood-pressure and intracranial tension shows, as would be expected, an 
abrupt blanching of the exposed convolution. Its rosy color becomes 
of a grayish-yeliow hue, and though the pulsating arteries themselves 
may be seen against this pale background, and the dark-blue veins in 
the sulci remain filled with blood, little if any circulation presumably 
passes between them. A corresponding degree of anzemia under these 
circumstances of ‘‘ general compression ” is present in the medulla, and 
the centres are poorly, if at all, supplied with blood. 

Now, the usual consequence of this condition is not death, as commonly 
stated, but a stimulation of the vasomotor centre, which occasions a rise 
of blood-pressure sufficient to overcome the high intracranial tension. 
At the same time, through the cerebral window the rosy color can be 
seen to return again to the blanched convolution. The centres are 
once more nourished. Respiration, which may have ceased, is resumed, 
and the circulation by this regulatory mechanism has become re-estab- 
lished. If, after such a readjustment has taken place, the intracranial 
tension be once more increased and carried up to the point of again 
producing anemia by exceeding the arterial tension, the blood-pressure 
once more rises, in its turn, to the point of exceeding the intracranial 
tension ; so the process may be continued until the arterial pressure be 
forced to two or more times its normal level. The reaction is illus- 
trated, in one way or another, in all of these charts, in some instances 
the pressure being held for a time as high as 250 mm. of mercury with- 
out evidence of vasomotor failure. As can be seen, on diminution of 
the tension the exact reverse of the process takes place, the blood- 
pressure taking a drop of a corresponding number of millimetres of 
mercury, always tending to remain, however, at a level which prevents 
the occurrence of anemia at the bulbar centres. 

I have endeavored to describe this reaction in its simplest form, and 
before speaking of the many variations which occur, let us see what is 
the physiological action of this response. The mechanism which calls 
it into play is not a difficult one to demonstrate in our animal experi- 
ments. If, in the first place, by division of both vagi we throw out of 
action their influence on blood-pressure and pulse-rate, and so eliminate 
the inhibitory action which stimulation of the vagal centre otherwise 
would occasion, the blood-pressure and the degree of intracranial ten- 
sion, as the charts show, follow one another with even greater regularity 
than before. The vagus response, indeed, under other circumstances is 
apt to mask this simple vasomotor reaction. 

If, again, the spinal cord be divided above the level of departure of 
the sympathetic nerves to the abdominal viscera, and thus the vaso- 
motor control of the great splanchnic area be lost, and then cerebral 
compression be made, only the vagus effect will be produced, with a 
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slowing of the pulse, but with no rise of blood-pressure whatever. If 
both vagi and cord are divided there is no alteration whatever in either 
pulse or blood-pressure on increasing intracranial tension.’ 

Similarly on cocainizing the medullary centres, and thus in another 
way throwing out of action both the vagus and vasomotor centres, the 
blood-pressure will immediately fall, and an increase of intracranial 
tension will not occasion the usual rise in blood-pressure—at all events, 
not until the cocaine effect has completely worn away. [A series of 
charts are here reproduced (Figs. 5-9) to show this reaction.] That 


Figs. 5-9.—Charts from a compression experiment on a rabbit (April, 1901), showing the 
effects of cocainization of the medulla in counteracting the usual blood-pressure response. 
Charts to be read from left to right. They are considerably and unequally reduced in size. 
A. Respiration which, after cocainization of medulla (Fig. 2), is continued by artificial means. 
B. Blood-pressure from femoral. C. Zero abscissa for both blood-pressure and intracranial 
tension The line is written by the pen recording the manometer level of the latter. D. Time. 


Re 


Blood 


Zero 
C Pre: Pressure,’ 


D Time: 2 Sec, 


Fic. 5.—General compression experiment on a rabbit. Shows normal compression reaction. 
On a gradual increase of intracranial tension (C) to exceed the original arterial tension (B) 
the latter rises sufficiently to overcome the former. The pulse-rate is not affected, and the 
respiration continues. (Note that the pen recording intracranial tension (C) writes about 114 
cm. ahead of the blood-pressure pen (B).) On lowering the pressure flask to zero level the 
blood-pressure returns to its normal level. 


1 Charts illustrative of these reactions have been given in the Johns Hopkins Hospital! Bulle- 
tin, 1901, vol. xii. p. 290. 
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Artificial Respiration 


C Zero Pressure 


D Time: 2 Sec. 


Fic. 6 shows effects upon blood-pressure in the same animal of an injection of cocaine into 
the neighborhood of the fourth ventricle—an immediate paralysis of respiration, with fall in 
blood-pressure and rapid pulse. Artificial respiration momentarily checks the blood-pressure 
fall. It, however, gradually drops to its paralysis level (see Fig. 7, B). An increase of intra- 
cranial tension (C) from its zero level to exceed the level of falling blood pressure is accom- 
panied by no response on the part of the vasomotor centre. (This figure is reduced consider- 
ably more than the following ones). 


‘ 
A Artificial Respiration 


B Blood Pressure 
ANS 


C Zero Pressure; 
A 


D Time: 2 Sec. 
i Fig. 7, showing blood-pressure (B) at its “ paralysis level,’ 36 mm. of mercury, owing to 
t vasomotor failure due to cocainization of centre. A great increase of intracranial tension (C) 
equal to 172 mm, of mercury does not affect blood-pressure to any appreciable degree. 
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\ Pressure 240 


Artificial Respiration 


After 
30 Minutes 
B Blood Pressure 


| 
C Zero Pressure 


D Time: 2 Sec, 


Fig. 8.—Same animal one-half hour later. Slight response on part of blood-pressure (B) to 
great increase of intracranial tension (C) 


the mechanism is largely due to the vascular control of the great 
splanchnic field can be readily appreciated during an experiment by 
the exposure of a loop of intestine. The mesenteric and intestinal 
vessels can be plainly seen to diminish in calibre during the great rise 
in blood-pressure, and to dilate again with the fall that occurs in asso- 
ciation with the release of the brain from the compression. 

Now there are certain irregularities of interest, but of which I have 
avoided mention lest they confuse the description of this main under- 
lying reaction. If, for example, the intracranial tension is suddenly 
brought to the point of equalling or of exceeding the blood-pressure, 
there ensue evidences of a pronounced vagus stimulation, usually with 
a complete checking or ‘‘ Stillstand ” of the heart, lasting at times over 
a period of thirty seconds and often associated with the production of 
spasms of the Kussmaul-Tenner type. If the pressure is held, however, 
there is finally a gradual release from this extreme vagus inhibition, 
the heart-beat slowly returns perhaps to its normal rate, and the blood- 
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Artificial Respiration 


Pressure 134 


After 
60 Minutes 


plore 

B 


Zero 
C Pressu re] 


D Time: 2 See. 


Fic, 9.—One hour later. Cocaine effects wearing away. Blood-pressure response to 
increase of tension more apparent. 


pressure gradually ascends to or above its necessary level. Under condi- 
tions which presumably correspond more closely to the majority of those 
occurring in clinical states, in which there is a very much more gradual 
increase of tension, such a pronounced vagal irritation may be avoided, 
and the rise of blood-pressure will occur in anticipation of that degree 
of compression which would otherwise equal or exceed it, and so bring 
about a condition of anzemia of the bulb. Thus in many of the observa- 
tions represented by these charts, by slowly increasing the intracranial 
tension, even though it ultimately be carried far above that correspond- 
ing to the original level of the blood-pressure, we have been able to 
avoid (as shown by the curves and as corroborated by the view through 
the cerebral window) any period of circulatory interruption in the 
medulla. (See Fig. 4.) Only exceptionally, however, has it been 
possible to obtain this vasomotor response in a fresh animal without 
sufficient circulatory disturbance in the neighborhood of the bulb to 
produce some slowing of the pulse and respiration. Usually, when 
the compression is occasioned with comparative rapidity (from eight to 
ten minutes, for example) symptoms are produced that are the experi- 
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mental counterpart of the deep, stertorous respiration, slow vagus 
pulse, and high blood-pressure which we see clinically in corresponding 
cases. 

Observations which we have been enabled to make on an occasional 
case of fracture of the base in which hemorrhage has occurred into 
the subdural spaces have given us exact clinical corroboration of the 
experimental reactions. If in these cases it has been impossible to 
relieve the intracranial tension by the removal of a wide area of bone, 
a circulus vitiosus of symptoms is established in the following way. 
There is, in the first place, an increase of intracranial tension from the 
effused blood. When this becomes sufficient in amount to embarrass 
the circulatory conditions at the medulla the familiar clinical picture 
is displayed, with the slowing of pulse and respiration, and the high, 
bounding, incompressible, peripheral artery, whose tension can be meas- 
ured, at times, almost at 300 mm. of mercury. This rise in blood- 
pressure, which under all circumstances is a conservative one, for the 
furtherance of a proper nutritional supply to the vital centres, here 
suffices merely to increase the intracranial bleeding, and thus in a still 
greater degree to increase the tension which has primarily evoked the 
response. Under such circumstances the vasomotor centre rapidly 
fails. 

Another characteristic, which many of these blood-pressure curves 
show when the vasomotor centre is straining to overcome the condition 
tending to produce bulbar anemia, is that of a rhythmic or wave-like 
variation in pressure—the well-known Traube-Hering waves—the causa- 
tion of which has been the occasion of much dispute. In these instances 
it can be seen that the crests of the waves rise above and their hollows 
fall below the level of the intracranial tension. Examination of the 
circulatory condition of the brain through the window at the time of 
their production shows that an interval of cerebral anzemia corresponds 
to the low-pressure stage of the wave, whereas a condition of active 
capillary circulation rides on their crests. These circumstances are 
well shown on many of these charts taken during stages of general com- 
pression experiments. When the compression exceeds the blood-pressure 
anzemia ensues; the vasomotor centre is stimulated ; the blood-pressure, 
rises in these cases higher than is necessary to readjust the circulation ; 
the bulb is well supplied with blood —perhaps too well—and is hyper- 
zemic; the stimulated centre relaxes to too great a degree; the arterial 
pressure falls below the level at which blood can enter the compressed 
vessels; the medulla once more becomes anemic. Thus the centre is 
again stimulated, and so the process is repeated indefinitely. These 
rhythmic waves, furthermore, in many of these charts can be seen to 
follow the general level of blood-pressure as this is raised or lowered by 
alteration in the degree of intracranial tension. 
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It is quite possible that these rhythmic activities are nothing more 
than an exaggeration of the normal rhythmic waves of blood-pressure 
which are known to take place under a variety of conditions. Further- 
more, as has been stated, the primary object of this elevation of blood- 
pressure seems to be for the continuance of nourishment to that most 
important of all centres, the respiratory one. A period of anemia such 
as occurs during the low-pressure stages of the Traube-Hering waves 
leads promptly, as a rule, to the cessation of respiration. As long, how- 
ever, as the vasomotor centre keeps the blood-pressure higher than that 
of intracranial tension, and at a point sufficient to keep the medulla 
supplied with arterial blood, respiration continues. Thus accompanying 
the crests of the waves of blood-pressure can be seen respiratory efforts, 
which assume more or less the character of the Cheyne-Stokes type of 
respiration. The period of shallow respiration or of actual apnea 
accompanies that stage of the wave which is associated with cerebral 
anemia. Such a periodicity of respiration, as we shall see, can be 
demonstrated clinically in association with waves of blood-pressure ; 
shallow or passive respiratory efforts accompanying the low stage, 
deep and snoring respirations the rhythmic periods of its elevation. 

The length of time experimentally during which these reactions can 
endure is considerable, even under the extreme degree of elevation— 
over 200 mm. of mercury from a level of 90 or 100 mm., in many 
cases—to which we have pushed the blood-pressure. These extraor- 
dinary responses under clinical conditions doubtless are called out only 
in rapidly fatal cases, such as those of basal hemorrhage with fracture, 
as has already been instanced. The more slowly the intracranial space 
is compromised probably the longer will the response hold. In the ex- 
perimental as well as in the clinical cases, unless relief is given, a period 
comes at which the vasomotor centre weakens, loses its grasp on the 
great splanchnic field, the blood-pressure falls below that of the intra- 
cranial tension, the respiratory centre is no longer nourished, and the 
individual dies with a low blood-pressure and rapid heart, whose action 
may persist for hours, provided that the respiration is continued by arti- 
ficial means. 

A striking instance of this kind came under my observation a short 
time ago—one which illustrates just such a terminal stage and also the 
danger of any further increase of tension during the critical period of 
cerebral compression with bulbar involvement. The patient entered 
the hospital in a condition of profound stupor, with a subnormal tem- 
perature, a snoring respiration, a heart beat of fifty to the minute, a 
high-tension pulse (unfortunately it was before the days of a practical 
blood-pressure apparatus, and I cannot give the exact figures), and a 
** Stauungspapille ”’—all indicating such an increase of intracranial 
tension that the bulb was in the condition bordering on the so-called 
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‘* Lahmungsstadium ” of the Germans. With evidence of an old otitis 
media as a localizing indication, an operation was immediately per- 
formed. The abscess was difficult to find, inasmuch as it had no 
apparent communication with the diseased temporal bone, and in the 
course of our search, during the elevation of the temporal lobe which was 
suspected to harbor it, the respiration ceased. The medullary centre, 
evidently suffering already from compression effects, could not endure 
this additional burden. On immediately releasing the pressure, and 
after some artificial respiratory efforts, spontaneous breathing returned. 
On resuming the search the abscess was finally located and evacuated, 
but the respiration during the procedure had again ceased. This time, in 
spite of artificial respiration, spontaneous breathing was never resumed, 
though every possible means of reawakening it by sensory stimulation 
and otherwise was resorted to. The characteristic rapid pulse, of low 
tension, indicating a vasomotor failure, had appeared, and at this low level 
of blood-pressure the heart continued to beat for twenty-three hours, dur- 
ing which time artificial respiration was continued. Though a careful 
gross and microscopical examination was made of the medulla of this 
case by Dr. Paton, no lesions worthy of note could be detected. Sim- 
ilar instances of respiratory failure anticipating the cardiac failure by 
many hours have been reported by Victor Horsley, Macewen, and 
Hudson. 

It has been heretofore pointed out that in death from a fatal increase 
of intracranial tension the arrest of respiration precedes that of the 
heart. Back of the respiratory failure, however, in the majority of 
cases, and responsible for it, if we may judge from experimental evi- 
dence, stands the collapse of the vasomotor regulatory mechanism, 
which up to this time has held the blood-pressure at a height sufficient 
to overcome the abnormal extravascular tension at the medulla. Prompt 
surgical relief, with a wide opening of the calvarium, may save life even 
in desperate cases with pronounced medullary involvement. Thus an 
extensive craniectomy may completely, though temporarily, ward off 
the serious attacks which accompany the increasing tension of an intra- 
cranial growth. In acute cases, on the other hand, as in those of hem- 
orrhage accompanying basal fracture, I believe that in the majority 
of instances the pressure symptoms may be completely and perma- 
nently warded off. 

Two years ago there was brought to the hospital a small boy who had 
fallen, as a child falls, head downward, from a third-story window to 
a basement below. His skull had been fissured in all directions, like a 
fallen egg-shell, and when first seen he was nearly in the ‘‘ Lahmungs- 
stadium” of compression—comatose, with a slow pulse of very high 


tension, a Cheyne-Stokes respiration, and convulsive spasms of the 
Kussmaul-Tenner type, resembling those seen during the period of cere- 
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bral anzemia in the experimental conditions. An immediate operation— 
laying back the tense scalp by anterior and posterior flaps, such as are 
made on the autopsy-table, with elevation of large plates of depressed 
bone and the removal of many fragments—resulted in the immediate 
relief of all bulbar symptoms. The brain itself, however, was so hemor- 
rhagic and disorganized that there seemed to be little hope of its ever 
returning to a functional condition. For three weeks the patient lived 
the life of a spinal animal, unconscious and with absolutely no sponta- 
neous movement, but with normal pulse and respiration and normal 
visceral reflexes, so that he would swallow when liquid was put in the 
back of his mouth. Not until twenty-one days of this absolutely passive 
state had elapsed was there evidence of the return of some cerebral 
activity by a slight motion in one hand and the occasional feeble eleva- 
tion of the eyelids. He ultimately made a complete recovery, but had 
narrowly escaped at the time of operation the period of vasomotor 
paraly sis. 

It must be remembered, however, that the sudden removal of pressure 
from the brain when the blood-pressure has been forced to considerable 
heights may be followed by a paralysis instead of a release from the 
major compression symptoms. The occasion of this is readily brought 
out by post-mortem examinations, which, under such circumstances, 
oftentimes discloses a brain and medulla of a uniform cherry-red color, 
from the widespread extravasation of blood due to the multiple rupture 
of the minute bloodvessels. The external supporting pressure of the 
high intracranial tension has been suddenly removed, leaving the in- 
ternal or intravascular pressure too great for the strength of the vessel 
walls. 

An offportunity was recently offered, in Dr. Osler’s wards, to follow 
through the paralytic stage of compression a patient for the relief of 
whose condition operative interference had been refused. A brief rela- 
tion of the clinical observations made in this case may more closely 
bring into line the bedside observations with some of these experimental 
experiences. . 

The patient was brought to the hospital with the history of indefinite 
mental symptoms which had extended over a period of some weeks. 
He had become somnolent and apathetic, and had gradually lost the 
use of the entire left side. Examination showed an individual in 
stupor who would not reply to interrogation, but could be roused 
sufficiently so that he would show his tongue and open his eyes. The 
eyeballs themselves seemed somewhat prominent and the lids somewhat 
congested. A bilateral choked disk of advanced degree was present. 
There was apparently complete motor paralysis of the left arm and leg, 
with some anzsthesia. The right leg was also paralyzed, and the in- 
creased muscular tonicity of the right arm showed that paralysis might 
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be expected there. There was no acceleration of the pulse (80). The 
respiratory rhythm was unaltered. There was no abnormal increase in 
blood-pressure. It was evident that some local process was present in the 
right brain, the tension from which was transmitted in sufficient degree 
to the opposite hemisphere to cause profound alterations in circulation, 
as shown by the pressure paralysis and by the change in the fundus 
oculi. No symptoms, however, had yet given evidence of any circu- 
latory disturbance in the remote situation of the bulb. At the end of 
five days, with a gradually deepening stupor, the medulla began to 
show signs of involvement, chiefly as an increased tension of the pulse. 
As in the experimental conditions, when the intracranial tension about 
the bulb is slowly and gradually brought to the neighborhood of the 
blood-pressure the latter may rise to counteract its effects, without the 
production of the slow vagus pulse and deliberate respiration almost 
invariably seen in more rapid processes. 

At the time of this beginning period of bulbar involvement a needle 
was inserted in the lumbar meninges and the pressure there registered 
—as I believe the pressure should always be recorded in case of lumbar 
puucture—by connecting a long glass rod of small bore with the needle, 
and by measuring in this way the height to which the column of fluid 
rises. It should normally equal the venous blood-pressure, about 4 
mm. of Hg. In this particular case the fluid rose to a height corre- 
sponding to 44 mm. of mercury. Evidently the local increase in ten- 
sion was transmitting its effects, although in diminished degree, to the 
remotest part of the cerebro-spinal space. The blood-pressure mean- 
while measured between 180 and 200 mm. of mercury. By means of 
the blood-pressure apparatus, furthermore, the rhythmic waves of arte- 


' For the proper estimation of gradual alterations in arterial pressure in clinical cases reliance 
should not be placed alone on the palpating finger any more than that the hand should be 
depended upon for the determination of a patient’s temperature. The arterial pressure should 
be spoken of in figures, just as is the temperature and pulse-rate, and not in the loose way gener- 
ally employed, in which we describe it as ‘‘ weak,”’ or “ thready,’’ or “ bounding,” ete., as the 
case may be. For this purpose we should have a plotted record of the pressure, since it is of 
far greater importance in all conditions, surgical and medical, than is the pulse-rate which we 
so studiously record. There are to-day simple forms of apparatus which may be easily set up 
and employed for practical purposes. The particular form which has been introduced into 
the wards of the Johns Hopkins Hospital was demonstrated. It requires no particular familiar- 
ization for its satisfactory employment. It represents the Riva Rocci apparatus in its simplest 
form, and consists of a distensible rubber armlet made to encircle the arm or leg, and which 
may be inflated until the peripheral pulse is shut off. The degree of tension necessary to 
accomplish this is registered on a simple mercury manometer inserted between the armlet and 
the pump used for the inflation. It is true that this apparatus gives us simply a measurement 
of systolic pressure, and as Brush and Howell have recently emphasized, such a systolic press- 
ure does not represent the mean blood-pressure. Asa matter of fact, however, only in excep- 
tional instances is there an inequality in the variations of systolic and diastolic pressures so 
marked as to be of clinical import, and the simplicity of this apparatus as a means of obtaining 
one of them, the systolic, renders it of inestimable value as a clinical “ instrument of pre 
cision.’’ The Mosso apparatus registering diastolic pressure, the Girtner tonometer, and the 
Hill apparatus with spring manometer, all possess for clinical purposes insurmountable dis- 
advantages. 
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rial pressure could be easily made out. If the encircling band of the 
apparatus about the upper arm was held at a sufficient degree of tension 
to collapse the brachial artery, and so to obliterate the radial pulse at 
the wrist, after a few moments the pulse would appear for a short time 
and then once more fade away, but only to again reappear in this wave- 
like fashion. A similar and associated periodicity of respiration, fur- 
thermore, was seen to be taking place. Coincident with the crests of 
the blood-pressure waves occurred active periods of respiration, with at 
the same time a wide dilatation of the pupils and the swinging out of 
the eyeballs in conjugate deviation toward the side of the lesion. 
Coincident with the periods of low blood-pressure occurred the shallow 
respiratory action, and at such times there was usually an asymmetrical 
condition both as regards the size of the pupils and the position of the 
axes of the globes. 

Other and detailed analyses of symptoms I will pass over, merely 
wishing to draw an analogy with the experimentally induced processes 
of like nature. After about twelve hours of the high-tension pulse the 
vasomotor centre began to show signs of failure, the blood-pressure 
gradually dropped, the tension of the cerebro-spinal fluid in the cord 
fell considerably, as was told by a second lumbar puncture,’ and the 
patient finally died from a respiratory failure, leaving the rapid- 
running, uncontrollable pulse of complete vasomotor relaxation to end 
the story. 

Clinical corroboration of these experimental data which have been 
given might be drawn from a multitude of cases. An instance of the 
effect of local compression in the near neighborhood of the medulla 
was given by a recent case of cyst of the cerebellum which was seen in 
Dr. Osler’s clinic. As has been stated, the local compression effects are 
most pronounced in the immediate vicinity of the compromising body. A 
growth in the cerebellum consequently is one which is apt to suddenly 
throw out of action by circulatory embarrassment the regulatory centres 
in the medulla. This may occur before other absolute evidence of its 
presence has been given, and in this particular case the diagnosis of an 
intracranial growth had not been definitely made. From the remote- 


1 Just how much stress may be laid upon the measured tension of the fluid in the spinal 
meninges for purposes of diagnosis and for the estimation of degrecs of concomitant intra- 
cranial tension, Iam unable at present to state. Certainly in localized intracranial processes 
it does not represent, as v. Bergmann’s theory would indicate, the degree of ‘‘ Hirndruck,” 
as this case clearly evidences for a general compressing force of 44mm. of mercury is by no 
means @ fatal one. Presumably the dislocation downward of the brain, and consequent block- 
ing of the foramen magnum, plays a certain part in shutting off the spinal fluid from the 
effects of tension existent within the cranial chambers. Nevertheless, in the cases of cerebral 
tumor in which I have performed lumbar puncture, there has been some abnormal increase 
in the tension of the spinal fluid. In the clinical states representing conditions of general 
compression, such as meningitis, acute cerebral edema, subdural hemorrhage, etc., the ten- 
sion of the fluid in the lumbar meninges more nearly corresponds with the intracranial tension 
which is producing the compression symptoms. 
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ness of the process to the ophthalmic veins the vascular disturbances of 
compression due to venous stasis were not transmitted to the eye-grounds, 
which were normal in appearance. The patient complained of some 
occipital headaches, of weakness, and there was some exaggeration in 
the deep reflexes. A lumbar puncture had been performed, evidencing 
but slight, if any, increase in the tension of the fluid in the spinal men- 


Photograph of the base of the brain of a case which died from compression effects of a cere- 
bellar cyst. The dotted line corresponds to the imprint of the edge of the foramen magnum 
A mould of the upper part of the spinal canal is made by the included portion of cerebellum 
and medulla. 


inges. The patient unexpectedly one night passed into the stage of 
medullary involvement, with loss of consciousness, a slow vagus pulse, 
stertorous respiration, and a very high blood-pressure, which, unfortu- 
nately, owing to the urgency of the case, was not registered, but which 
was said to have occasioned an almost incompressible pulse. In a short 
time the vasomotor mechanism gave way, respiration ceased in con- 
junction with the fall in blood-pressure, and, as in the majority of 
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these conditions, the heart continued to beat for some time after death 
had actually ensued. 

The accompanying photographs (Figs. 10 and 11) show in this case the 
marked dislocation downward into the foramen magnum of the medulla, 
together with a surrounding ring of cerebellum. Whether this disloca- 
tion, as has been suggested in the case of lower animals, could allow the 
medulla in any way to escape from the compression effects, or whether 
it would actually increase their action, must remain a question of uncer- 
tainty. 

There are other points of interest concerning which my curtailed time 
forbids making more than passing mention. The pulsation of the 
brain, for instance, which, on Mosso’s principle of the plethysmograph, 


11. 


Cyst.’ 


2. 


Posterior view of same, showing cyst and portion of cerebellar mould of spinal canal. 


increases part passu with the increase of intracranial tension, becoming 
most marked when the pressure from without and the blood-pressure 
correspond, may give the surgeon at times valuable data. When trans- 
mitted to the artificial cerebro-spinal fluid, as in the experiments, it 
may even exceed in the length of the manometric excursions those of 
the arterial pulse itself. It is perhaps worthy of note that the char- 
acter and height of this pulse-wave do not correspond exactly to that 
of the arterial pulse. 

Of interest also is the question of vasomotor nerve supply to the 
cerebral vessels themselves. Undoubted experimental evidence of their 
presence has baffled physiological investigation, although the anatomist 
seems to have already prepared the ground by a histological demon- 
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stration of their presence. On the clinical side also the existence of 
such nerves would be favored by instances such as the recurring appear- 
ance of paresis or aphasia in cases of Raynaud’s disease in association 
with evidences of local vasomotor spasm of other territories of the body. 
If, however, one may draw conclusions from the mechanism of the 
vasomotor centre above described, a mechanism which constricts the 
vascular fields of the body, thus raising the blood-pressure in order 
to supply an anemic medulla with blood, a corresponding narrow- 
ing of the cerebral vascular field from the same stimulus would 
seemingly counteract the conservative object of this mechanism. Con- 
trary to the positive statements of many, substances like epinephrin 
will blanch the pial vessels over the area of its application, as will occa- 
sionally a jet of cold water against the brain or the faradic current used 
for cortical stimulation. Whatever part, however, the cerebral vaso- 
motor system may play, if such a system there be, it certainly is con- 
trolled from centres and by influences other than those which call into 
play the vasoconstriction in the peripheral and intra-abdominal fields. 


From this rather superficial review of the alterations in the cerebral 
circulation as they are influenced by varying degrees of compression 
some effects stand out with especial prominence. 

In the first place, the venous stasis, which becomes apparent on but a 
moderate increase of the tension, fortunately gives early evidence of 
itself in the eye-grounds except in those cases of local compression, in 
posterior basic meninges, for example, so remotely situated that the 
compression effects are not readily transmitted as far as the cavernous 
sinus and ophthalmic veins. Furthermore, local pathological processes, 
such as are confined to the hemispheres, may be responsible for local 
circulatory disturbances sufficient to cause a cessation of function 
of a large part of the forebrain without leading in any way to a corre- 
sponding implication of the medulla. When, however, the local process 
is in the near proximity of, or, if remote, when its effects are so far 
reaching that the vital centres of the bulb are compromised, the one 
symptom which with regularity is called forth, and which betokens a 
serious alteration in the local circulation, is a persisting rise in blood- 
pressure, which may or may not be associated with a pronounced vagus 
pulse, with rhythmic alterations in blood-pressure and with a retardation 
or periodicities of the respiration approaching a Cheyne-Stokes type. 

The first and minor symptoms of compression are found in asso- 
ciation with varying degrees of intracranial venous stasis, the major 
symptoms of ‘‘ Hirndruck,” with an approaching capillary anemia of 
the medulla. 
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A REPORT OF NINETY-TWO CASES OF THERMIC FEVER 
TREATED AT THE PENNSYLVANIA HOSPITAL IN 
THE SUMMER OF 1901.’ 


By Morris J. Lewis, M.D., 
AND 


FREDERICK A. PACKARD, M.D., 
OF PHILADELPHIA. 

THE 92 cases of thermic fever upon which this report is based 
occurred in the service of the writers at the Pennsylvania Hospital, 
Philadelphia, during the extremely hot weather of July, 1901, and 
includes all those showing a temperature of 100° F. and over, upon 
admission, and does not include a large number of cases of heat 
exhaustion. These records, unfortunately, are far from complete, as 
the extra work thus suddenly thrown upon the hospital staff made it 
impossible to keep full and accurate notes, the question of treatment 
being the one of paramount importance. Enough data have been 
secured to warrant, in our opinion, this report. The amount of work 
may be appreciated when it is known that 1,000 cases of all kinds were 
admitted into the wards during the first week of July. 

Seventy-six cases were admitted on the first three days of July, 1901, 
with 19, 26, and 31 cases, respectively. These three days followed 
three very warm days in June, with a maximum temperature varying 
between 96° F. and 99° F. The maximum and minimum tempera- 
tures of these three days in July were as follows: 


Maximum. Minimum. 
July1. - 100 82 
aie , - 102 94 (These days also showed a high humidity.) 
80 


These records were kept at the Pennsylvania Hospital, and although 
higher than the official records kept by the Weather Bureau, probably 
represent more closely the temperature experienced by the great mass 
of people. 

The first case was admitted on June 23d, while from the 6th to the 
16th of July no case was admitted owing to a decided fall in the tem- 
perature. 

The time of day at which the greatest number were received was 
from 11 a.m. until 5 P.m., the maximum being from 3 to 5 P.M., 
towards the close of the working day, showing the effect of fatigue and 
long exposure. 

But little time probably elapsed between the onset of the attack and 
the admission of the patient into the hospital. 


' Read at the meeting of the Association of American Physicians, May, 1902, 
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Sex. Thirty-one of the cases treated were females, as against 60 
males. This is an unusually large proportion of women, but it should 
be mentioned that the most severe cases were usually found in men. 

Age. The extremes of age of the cases were from seven months to 
over seventy years, the average being about thirty-seven years. Among 
the elderly patients might be mentioned one aged seventy years (died, 
temperature 1104° F.), one aged seventy-three years (cured, tempera- 
ture 108° F.), one aged seventy-five years (cured, temperature 1072° F.), 
and one aged seventy nine years (cured, temperature 108° F.). 

Color. Six of the number were negroes, emphasizing the previously 
well-known immunity of this race. 

Nationality. The largest proportion of patients were natives of the 
United States. 

Of the patients showing a temperature of 


100° F. to and not including 101 F°., there were . . . 24 cases. 
106 107 8 
107 108 6 
108 109 _ 
“High” 1 case. 
“Unknown” = 
92 cases. 


No patient with a temperature under 106° F. died, but above this 
temperature the proportion of ‘‘ cures” to deaths was as follows: 


106° F. to 107° F. 6 cures and 2 deaths.' A mortality of 25 per cent. 
107 108 * 1 death. 15.6 
112 > “1 death. 


No case with a temperature of 111° F., or over, recovered. 

The total number of deaths occurring numbered 13, a mortality of 
14.4 per cent. The case recorded as of ‘‘ unknown” temperature died, 
and is not included in the above percentage of deaths. 

Convulsions. These were noted in 14 cases and were generally of 
severe type. They were largely tonic in character, and did not 
resemble those seen in epilepsy or in uremia, and usually occurred in 


1 These cases, which so inordinately raise the percentage mortality for this class, are detailed 
somewhat below. 


3 
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those showing a temperature of 106° F. or over. Retraction of the 
head was seen in several vases, with or without convulsions, and some 
showed marked excitement after the temperature was reduced, and 
struggled violently. 

Five of the cases were not convulsed on admission, but showed this 
symptom after the temperature was reduced by rubbing with ice, with 
or without bleeding and transfusion. These cases will be spoken of 
again under the heading ‘‘ Treatment.” Some of the convulsions 
were unusually severe and tetanic in character. In one case where the 
temperature only reached 101¢° F. there were marked tonic spasms of 
the hands and feet after consciousness was regained. 

Mental State. Patients showing a temperature of 106° F., and over, 
were generally unconscious when brought to the hospital, although one 
case was unconscious with a temperature of only 1014° F., while the 
term ‘‘ semiconscious”’ was recorded for many having the lower grades 
of temperature. Marked cerebral excitement, even requiring restraint, 
was seen in a few cases after the reduction of temperature was accom- 
plished. 

Pupils. Careful records of the state of the pupils were not kept. In 
5 cases the pupils were noted as ‘‘ contracted” in patients whose tem- 
peratures varied from 104}° F. to 1112° F. In 2 cases with a tem- 
perature of 110° F. the pupils were noted as ‘‘ dilated.” Nystagmus, 
both horizontal and vertical, was noted in 1 case with a temperature 
of 108° F. 

Knee-jerks. The condition of the knee-jerks was examined in 6 cases 
where the temperatures varied from 1014° F. to 110$° F. These 
patients were all unconscious when admitted, and had either retraction 
of the head or convulsions, which were either tonic and local, or chronic 
and general. The patient whose temperature was 1014° F. was uncon- 
scious on admission, but upon a return to consciousness after treatment 
had tonic contractions of the hands and feet, and showed a marked 
increase in the knee-jerks, as might be expected from the reinforcement. 
The remainder of the cases had a total absence of knee-jerks. It is 
not noted at what time of the patient’s stay in the hospital this symptom 
was noticed, except in 1 case. In this case the temperature reached 
110° F., the man was profoundly unconscious and had dilated pupils, 
there was also retraction of the head, but at no time were there any true 
convulsions. He rapidly responded to the ice-rub and did so well that 
no other treatment was instituted. His knee-jerks were entirely absent 
on the day of his discharge, three days after his admission. An exam- 
ination recently made of this patient showed the knee-jerks to be 
present, although a little less pronounced than usual. A second patient 
whose temperature also reached 110° F., and in whom this absence was 
noted, has upon a recent examination showed a return of this reflex. 

VOL. 124, NO, 3.—SEPTEMBER, 1902. 27 


404 LEWIS, PACKARD: THERMIC FEVER. 


This case had violent convulsions after his temperature had been 
reduced by treatment. 

A third case, that of a powerful negro, was admitted totally uncon- 
scious, with a temperature of 108° F. This man also had general 
tetanic convulsions coming on after the reduction of temperature fol- 
lowing -he use of ice, bleeding, and transfusion. On the first day of 
his stay in the hospital it was found that he had absent knee-jerks. 
On recent examination of this patient, who still claims to be as powerful 
as ever, it was found that only the slightest possible knee-jerk could 
be obtained by reinforcement. His station was good, and he had no 
other evidence of disease of the spinal cord that could be detected. 

It is worthy of note that two of these patients state that since the 
thermic fever they have been impotent, although before their attack 
they had been possessed of full vigor. 

Urine. The urine was examined in 10 cases, but usually not until 
convalescence had set in, or the case had been retained in the hospital 
for several days. In 4 of these cases, with temperatures of 1003° F., 
107° F., 110° F., and 110$° F., albumin in varying amount, with granular 
casts, was found. In1 case granular casts, without albumin and in 
another albumin in small amount without casts was found. The urine 
record of the case showing a temperature of 110° F., an occasional 
hard drinker, aged forty-eight years, was as follows: specific gravity 
1019, acid, albumin, no sugar, dark granular casts containing blood. 

This case was lost sight of until very recently, when an examination 
of the urine gave the following results: specific gravity 1015, dis- 
tinctly alkaline, light yellow, cloudy, albumin and sugar negative, 
triple phosphates, calcium phosphates and amorphous phosphates, mak- 
ing it probable that the thermic fever and not the previous physical 
condition had been the cause of the renal disturbance. In 2 cases 
sugar was found, 1 having a temperature of 102$° F., which was prob- 
ably a true case of diabetes mellitus; in the second, with a temperature 
of 108° F., the ‘‘ sugar” disappeared a few days after its discovery. 

Habits. The previous habits of the patient seemed to have an 
important bearing upon the result, and to affect the latter unfavor- 
ably. In the mild cases no alcoholic history was obtained, possibly 
from lack of interest in the case or from press of more important work, 
and all recovered. In the severe cases 50 per cent. of those recovering 
gave an alcoholic history, and of those who died the same percentage 
was found. This record as to the use of alcohol was not made in all 
of the severe cases. 

Blood. It was thought that many if not all of the symptoms of 
thermic fever might be due to dehydration of the blood from prolonged 
and excessive sweating. According to Vincent (Bordeaux Thesis, 1887), 
Chossat in 1868 first broached the theory that thermic fever was due 
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to excessive sweating and loss of water by evaporation from the lungs. 
A considerable number of experiments have been performed upon 
animals to show the effect of exposure to heat upon the composition of 
the blood. A few of these may be worthy of citing. 

Vincent, in experimenting on animals, found an increase in the hemo- 
globin percentage and an augmentation of the number of red cells by 
300,000 per cubic millimetre. 

Grawitz (Zeitsch. f. klin. Med., 1892, Bd. xxi. p. 465), also by animal 
experimentation, found the specific gravity of the blood usually pro- 
gressively increased by sweating, although in a small number of cases 
there was a lowering of the specific gravity. In 1 case the specific 
gravity rose from 1040 to 1051. 

Léwy (Berl. klin. Woch., 1896, No. 41) exposed rabbits to heat for 
twenty-four hours and found a diminution of the thickness of the blood 
and dry residue, but all of the tissues ‘‘ poor in water.” The blood 
serum, on the other hand, was found to contain less water than normal, 
and while the specific gravity of the blood was found to be diminished, 
that of the serum was decidedly increased. He attributes these altera- 
tions to changes in the vascular tonicity. 

Friedlander (Fortsch. der Med., July, 1897, p. 521), also by experi- 
mentation, found an increase in the number of the erythrocytes, stil] 
more marked increase in the number of the leucocytes, and an increase 
of the specific gravity and of the thickness of the serum. 

Scagliosi (Virchow’s Arch., 1901, Bd. clxv., pp. 15 to 41) placed 
guinea-pigs in the sun in August and September and found an increase 
in both the erythrocytes and the leucocytes, especially the latter. He 
concludes from his experiments that ‘‘ the blood shows an excessive 
increase in thickness of aJ] formed elements, and of the neutrophilic 
cells. In some cases, also, a leucocytosis was present.” 

We can find but little evidence as to the condition of the blood in 
human beings exposed to excessive temperatures, Alexander Lambert 
(Loomis-Thompson, Amer. Syst. of Practical Med., 1898, vol. iii. p. 873) 
states that in 1896 the hemoglobin value in 12 cases examined ranged 
from 85 per cent. to 125 per cent. Leucocytosis was present and the 
leucocytes contained pigment. The changes described were present in 
those whose temperatures did not reach 105° F., as well as in those 
with higher temperatures. 

Owing to the small amount of exact knowledge as to the condition 
of the blood in human victims, and owing to our thought that in changes 
in the blood an explanation of at least some of the symptoms might be 
found, it was our intention to pay particular attention to the condition 
of the blood in any cases of thermic fever brought to the hospital dur- 
ing the past summer. Unfortunately, the hot days-caught us unpre- 
pared for as complete investigations as we should have wished. The 
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blood was examined in 17 cases. Among these, curious irregularities 
were found, making it impossible at present to do more than summarize 
them. In bleeding patients with sunstroke the dark color of the blood, 
not resembling ordinary venous blood, was noted. We had, therefore, 
hoped to obtain some facts regarding spectroscopic changes. Owing 
to the impossibility of at once obtaining the necessary apparatus a 
spectroscopic examination was made in only 2 cases, and in both of 
these the absorption band of hemoglobin was found alone, although 
the appearance of the blood led us to think that possibly methzemo- 
globin might be present. The specific gravity was estimated in 4 cases ; 
in 3 the specific gravity was 1055, 1056, and 1057, respectively. The 
fourth showed a specific gravity of 1074. This latter blood was from 
a patient who died two hours after admission in spite of everything 
that could be done for her. In this same patient the hemoglobin value 
was 83 per cent., and the erythrocytes numbered 5,040,000, it being 
the only case in the series in which the erythrocytes were increased. 
The hemoglobin was estimated in 5 other cases and amounted in these 
to 67, 85, 68, 74, and 68 per cent. The absence of constant high 
specific gravity and of increase in the number of the red cells rather 
surprised us, as we expected to confirm some of the results reported by 
others in this direction. The number of the leucocytes varied greatly. 
All but 3 of the severe cases examined showed at some time a high leu- 
cocyte count, but there was considerable irregularity in the time and 
duration of the rise. In some cases a leucocytosis of from 12,000 to 
13,000 was noticed on admission. The increase was usually in the 
polymorphonuclears. In most of the cases in which there was a primary 
rise in the number of leucocytes followed by a fall and then a second 
increase in number, delirium tremens developed. No experiments 
regarding the toxicity of the serum for animals were made. 

These results surprised us, especially as at the time when they were 
being obtained in the Ayer Laboratory of the hospital we felt justified 
in believing that the injection of large quantities of normal salt solution 
was saving some lives. To this view we still adhere. 

It is a well-known fact that the treatment employed in thermic fever, 
viz.: cold baths, hypodermoclysis, transfusion, and bleeding, can alter 
materially the normal proportion of the elements of the blood. 

In our cases, unfortunately, the examinations of the blood were made 
without any definite relation in time to the treatment as mentioned 
above, which might alter the findings, and in consequence vitiate some- 
what the conclusions drawn, and explain in some degree the apparent 
discrepancies. Two explanations of the apparent contradiction of the 
clinica] and laboratory results in our cases present themselves. It 
seems to us conceivable that the absence of marked elevation of the 
specific gravity of the blood, of its hemoglobin contents, and of the 
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‘number of the erythrocytes may be due to the rapid passage of 
water from the tissues to the blood, as is seen in Hay’s treatment of 
pleurisy with effusion, in removal of anasarca by eliminating methods, 
and in cholera. This theory it would be difficult to prove. A very 
plausible explanation of the benefit of the treatment used is that made 
practically certain by the work of Levene and Van Gieson as to the in- 
creased toxicity of the blood. Lambert (Medical News, July 24, 1897), 
who quotes these authors, also found that serum from the blood of some 
thermic fever patients caused the death of rabbits in doses of 9 c.cm. 
within an hour. 

The serum removed at once was found by him to be less toxic to 
animals than was the serum of the same patients twenty to forty-four 
hours later. 

If this auto-intoxication be the true explanation of the phenomena 
of thermic fever, the beneficial effects of hypodermoclysis or intraven- 
ous injection of saline solution can be readily explained by the ‘‘ wash- 
ing of the blood.” 

Treatment. The treatment of the mild cases (100° to 102° F.) can be 
dismissed with a few words. In this class there were 32 cases, although 
there are not included a large number of patients, the notes of 
whose condition are insufficient to allow of their classification. The 
indications for treatment in this class of cases were simply rest in a 
cool portion of the ward, the application of an ice-cap, the administra- 
tion of the aromatic spirit of ammonia, or alcohol, or strychnine, and 
occasionally a cool bath. The cases whose temperature ranged from 
102° F. to 106° F., numbered 22. These showed more severe symp- 
toms than the milder group, and an approach to the symptoms of the 
higher temperatures was occasionally noted. The treatment of this 
class consisted in the administration of stimulants, as they were required 
by the state of the pulse, the application of an ice-cap, and either a cold 
bath or, in the more obstinate cases, the employment of rubbing with 
ice until the temperature approached the normal. None of these cases 
died. Cases with a temperature between 106° F. and 108° F. num- 
bered 14. Three of these died, one being a man with a temperature 
of 107%° F., the second a man whose temperature was 106° F. on 
admission, and who later died with well-marked typhoid fever, and the 
third being a woman in whom alcohol undoubtedly played a more 
prominent part in causing death than did the result of heat. These 
cases were taken to the heat tent, where they were treated in the 
manner mentioned below in considering the cases of still more severe 
type, where the temperature was 108° F. or over. The cases whose 
temperature reached a point equalling or surpassing 108° F. numbered 
22. Of these 9 died. One case of ‘‘ unknown” temperature died ; 1 
case with ‘‘ high” temperature recovered, 
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All of the cases except those with a temperature below 102° F. were . 
treated in a large tent open at the ends, covered with a fly and having 
an asphalt graded floor. The fly was kept constantly moist by means 
of a lawn-sprinkler placed on the ridge-pole, an expedient that did good 
service and did not seem to increase the humidity. Within the tent 
there were two large electric fans constantly working, and faucets were 
conveniently arranged for the furnishing of cold water. ‘The tent was 
furnished—aside from the beds—with a movable bath-tub and a medi- 
cine cabinet. In a few cases the hose was employed by directing a 
stream of water from a distance over the patient’s body. The expe- 
rience this summer in the few cases in which this method was employed 
rather tended to confirm the observation of former years. While this 
method of applying cold seemed to aid respiration it rather increased 
the tendency to convulsive movements. The use of the bath-tub was 
soon abandoned owing to the impossibility of reducing the temperature 
by this means with sufficient rapidity to at all keep pace with the 
number of admissions. In addition to this, it required more physical 
labor to lift the patient in and out of the tub, and to practice friction 
on the surface than was the case with rubbing with large pieces of ice 
which acted more rapidly and equally beneficially in reducing the tem- 
perature. In many cases the temperature fell rapidly to normal after 
rubbing with ice from ten to fifteen minutes. With the fall of temper- 
ature consciousness frequently returned, and the patient required no 
further attention. Frequently with the return of consciousness delirium 
occurred, which was at times quite violent, and in a few cases persisted 
for some hours. Exceptionally a second rise of temperature occurred, 
but seldom to such a height that it was not controlled perfectly by either 
a cold sponge or one cold bath. 

The question as to the advisability of bleeding in cases of sunstroke 
has been much discussed. Asa routine measure of treatment we would 
by no means advise it. In certain cases, however, where with the fall 
in temperature there was not a corresponding decrease in the other 
grave symptoms, as well as during the existence of high temperature in 
desperately ill cases, we found it beneficial. Feebleness of the pulse was 
not considered a contraindication to this procedure, and in some cases 
the character of the pulse improved as the blood flowed from the arm. 
The measure was employed in 8 cases. Of these 4 died. In regard to 
bleeding, as well as in regard to the two measures still to be noticed, it 
is to be remembered that it was only employed in the most severe 
cases. The mortality percentage among cases in which venesection was 
practised was, therefore, necessarily high. It is our belief that in no 
case did the removal of blood do any harm, and in many cases the 
abstraction of blood was followed by an improvement in the circulation, 
in the character of the breathing, in the color of the patient, and in 
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the mental state, due either to this or to the introduction of saline solu- 
tion. The amount withdrawn varied from 6 to 20 ounces. 

The employment of normal saline solution introduced by various 
channels was first advocated upon purely theoretical grounds. As has 
been said above, while there is some evidence that diminished serosity 
is present in some cases, none of the tests which we were able to employ 
to confirm the existence of this condition enabled us to assert its pres- 
ence in our cases. This will be seen in the detailed report of certain 
cases, with the account of the blood picture in the cases wherein this 
was examined. Hypodermoclysis was employed in 5 cases. All of 
these were of the severest type. Of this number 1 died. It was found 
that this method of introducing salt solution occupied too much fime to 
be perfectly satisfactory. We believe that valuable time may be lost in 
getting the saline solution into the circulation by this measure, and it 
has the additional disadvantage of requiring the undivided attention of 
at least one person during ten or fifteen minutes at a time when rapid 
work is essential even with a large staff of assistants. Intravenous 
injection of normal saline solution was found to be more applicable 
because of the greater rapidity with which the blood was affected, and 
also because of the saving of time on the part of the assistants. This 
measure was employed in 10 cases; of these 4 died. The operation was 
readily performed and took but little time, because in the large majority 
of cases the same incision in the median basilic vein employed for bleed- 
ing was at once used for the injection of the saline solution. Although 
the conditions were by no means favorable for thorough antisepsis, in 
spite of all efforts to accomplish this, it is to be noted that in no case 
did any untoward results follow from infection of the wounds made 
either by the lancet or by the needle. 

Our conclusions in regard to the value of the last three measures are 
that in some cases where the other symptoms do not improve, as the 
temperature is reduced by rubbing with ice, the abstraction of blood 
from the median basilic vein to the extent of from 10 to 18 ounces causes 
the pulse, respiration, and color of the skin to improve. On four occa- 
sions convulsions occurred after bleeding and transfusion. While it is 
difficult to estimate the value of the introduction of normal saline solu- 
tion, we see no evidence of its having any harmful action, and usually 
felt assured that the patient’s condition was improved by one or the 
other of these procedures. 

Among the sequel should be noted 1 case of jaundice coming on 
three days after onset in a case having a temperature of 1103° F., 
where there was also delirium tremens. 

While from the rapidity with which these patients were brought to 
the hospital we were unable to make as close a study of them and to 
keep as careful records of their condition as we wished, we make this 
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report in the hope that in the future we may be able to more completely 
study some of the many points of interest in this condition. It seems 
to us that valuable results might follow the further study of the condi- 
tion of the eye-grounds, the specific gravity of the blood, its spectro- 
scopic examination, a frequent estimation of the leucocytes and a more 
complete study of the toxicity of the blood serum. We also believe 
that the introduction of normal saline solution in large quantities into 
the body has a beneficial result, although the few examinations of the 
blood which we have had made do not directly point to the method by 
which it causes relief to symptoms. Possibly the toxicity of the blood, 
a subject into which we could not enter, may explain its supposed 
beneficial effect. 


Abstracts of Certain of the Cases. 


Two of the oldest patients were aged respectively seventy-three and 
seventy-nine years, each of them being admitted with a temperature of 
108° F. The oldest of these showed a rapid drop in temperature with 
improvement in all of his symptoms under rubbing with ice. The 
younger one, aged seventy-three years, did not recover so completely 
on rubbing, and was given a pint and a half of normal salt solution 
under each breast, with rapid improvement of all of his symptoms. In 
the older man, aged seventy-nine years, the temperature did not reach 
the normal point until four days after admission. Another patient 
aged seventy-five years, was admitted with a temperature of 1073° F., 
and rapidly improved under treatment. He has since responded to 
our inquiry regarding his health at present, that he is weak and unable 
to walk—possibly as much fromthe effect of years as from the effect 
of heat. “; 


Case 1025 should be included in the list of sunstroke occurring in old 
people. He was a man, aged seventy years, with a temperature of 
110¢° F. on admission, and with all the signs of senile degeneration 
well marked. Notwithstanding the vigorous application of cold his 
temperature remained high, rising to 108° F. after the primary fall to 
about 103° F. He died on the fourth day with a continued high tem- 
perature. He was neither bled nor transfused. 

Case 1258.—P. M., male, aged forty-one years; brought in with a 
temperature of 1103° F. He was bled 12 fluidounces, and transfused 
1 quart. His temperature fell to 1012° F. in about four hours, and 
he regained consciousness. The next day all he complained of was a 
slight headache. His knee-jerks were absent. He was discharged the 
next day feeling perfectly well. On the day of admission, hour not 
mentioned, his leucocyte count was 7500, and when discharged the 
count was also 7500. 

Case 1138.—W. W., male, aged thirty-eight years; a moderate 
drinker of beer and ale, was admitted with a temperature of 106%° F., 
conscious, and with a diffused red rash over the body ; he was given an 
ice-rub, and in two hours his temperature had fallen to normal, and 
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with the exception of a headache he felt well. He was discharged the 
next day. His blood examination on admission showed leucocytes, 
9200, and on the following day 9850. 

Case 914.—H. C., male, aged fifty-two years; admitted June 23, 
1901, with a temperature of 104° F, conscious, although somewhat 
stupid and with severe headache and backache. His pupils were equal 
and contracted. He was given ice-rubbing and bathing. His tem- 
perature did not fall until the eleventh day, having been kept up by an 
intercurrent attack of enteritis. A leucocyte count taken on the day of 
admission, immediately after the ice-rub, gave 16,000. On the following 
day the specific gravity of his blood was 1055, the hemoglobin 68 per 
cent., and the erythrocytes 4,906,000. 

Case 1025.—J. W., male, aged seventy years; brought into the hos- 
pital in an unconscious condition, with a temperature of 1104¢° F., pulse 
feeble, pupils contracted, face cyanosed, head retracted. He was given 
an ice-rub, which was continued for over an hour, by which time the 
temperature had fallen to 102° F., and he became partially conscious, 
although unable to speak or understand. His arteries were very 
atheromatous, and arcus senilis was present. History of the pre- 
vious free use of alcohol was not obtained. Knee-jerks were entirely 
absent. The urine was acid, with specific gravity of 1019. There was 
a ring of albumin, but no sugar. A few granular casts were found. 
After admission to the wards his temperature rapidly rose again, and 
on the fourth day he died despite the application of ice and the use of 
strychnine and nitroglycerin. The thermic fever in this case was 
merely the last chapter in a case of an old man with general arterio- 
sclerosis. Before the ice-rub his blood was examined with the follow- 
ing result: specific gravity, 1056; erythrocytes, 4,225,000; leuco- 
cytes, 13,500; hemoglobin, 85 per cent. 

On July 2d, the next day, 10.30 a.m., hemoglobin, 75 per cent. ; 
leucocytes, 9850. 

On July 3d, time not given: leucocytes, 11,000. Differential count : 
polymorphonuclears, 94.8 per cent.; small mononuclears, 48 per cent. ; 
large mononuclears, 4 per cent. ; eosinophiles, none. 

Case 1044.—L. R., female, aged twenty-seven years; brought into 
the hospital unconscious, and with a temperature of 110° F. Her 
temperature fell to 105° F. under ice rubbing in three-quarters of an 
hour; she then had two convulsions, which were relieved by one- 
quarter of a grain of morphine hypodermically. Later in the day she 
was transfused with normal salt solution. For hours she was in con- 
stant tetanic spasm, and at times was quite noisy. Her temperature 
subsequently remained above 105° F. She had constant ice-rubbing, 
with no avail. She died twelve hours after admission. 

Case 1126.—C. Z., male, aged thirty-nine years; was brought into 
the hospital with a temperature of 110° F., unconscious and pulseless, 
with cyanosed face, contracted pupils, and retracted head. He was 
rubbed with ice, and bled 11 fluidounces, and then transfused with one 
and one-half quarts of normal salt solution. Strychnine and digitalis 
were given hypodermically, and one pint of cold water enteroclysis given. 
When his temperature fell to 105° F. he went into violent convulsions. 
Two hours after admission his temperature had fallen to 1023° F., and 
he regained consciousness, but by evening his temperature had risen 
to 106° F., and he was again unconscious. The next day consciousness 
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returned and he developed delirium tremens, and it was then learned 
from his friends that he was seldom sober. On the third day his tem- 
perature rose to 106° F., and he died with signs of pulmonary cedema. 
On the day of his death, the third day after admission, his blood gave 
the spectrum of dilute hemoglobin only. 

Case 1130.—J. B., male, aged forty-nine years; was brought in 
unconscious with a temperature of 110° F., with rapid pulse, widely 
dilated pupils, and retraction of the head. This patient responded so 
rapidly to the ice rub that neither hypodermoclysis nor transfusion 
was resorted to, the temperature falling to normal in three hours. 
His knee-jerks were absent. 

Case 1129.—S. R., male, aged sixty-three years; was admitted un- 
conscious, with a temperature of 106° F. and pulse 132; he had incon- 
tinence of feces, and was very restless and noisy. He was given an ice- 
water tub, but the temperature only fell one degree, when a profuse 
rash appeared. After an ice-rub the temperature fell to 1024° F., and 
two hours after admission it was nearly normal. The man subse- 
quently developed delirium tremens. His urine contained no albumin, 
but did contain a few granular casts. On the fifth day his leucocytes 
were 12,125. He made a perfect recovery, and was discharged on the 
twelfth day. 

Case 1141.—W. J., male, aged fifty-seven years; a heavy drinker, 
was brought in with a temperature of 1092° F., profoundly uncon- 
scious, with strong odor of alcohol on his breath. He was rubbed with 
ice, and bled 10 fluidounces and transfused one quart of normal salt 
solution. A hypodermic injection of strychnine (,'; grain) was given. 
In three hours the temperature fell to 99$° F., he then went into severe 
convulsions, which were quieted by a hypodermic injection of + grain of 
morphine. On the third day his temperature began to rise, and he went 
into delirium tremens, and after developing Cheyne-Stokes respiration 
died on the following day. The leucocyte count was made immediately 
after admission, during transfusion, and showed 13,200. On July 4th, 
the day after admission, the count was 9200, and on the 5th, while in 
delirium tremens, the leucocyte count was 14,650. His blood gave the 
spectrum for hemoglobin only. 

Case 1161.—S. B., male, aged forty-one years, colored; brought in 
unconscious with a temperature of 108’ F. An extremely muscular 
man, weighing 195 pounds. He was given an ice-pack, was bled 8 
fluidounces, and transfused one quart. In less than two hours his tem- 
perature had fallen to 99’ F., he then went into severe tetanic convul- 
sions, for which morphine was given. By evening he regained 
consciousness, and felt none the worse for his experience. His knee- 
jerks were absent. He was discharged feeling well in two days. 
When seen ten months later his only complaint was an absence of 
sexual power. 

Case 1142.—M. K., male, aged fifty-three years; was admitted at 
2.15 p.m. on July 3d, with a temperature of 108° F. He was not uncon- 
scious, but was very weak, his pulse being not perceptible, but after 
the administration of ammonia it became so, and was 140 per minute. 
Under the ice-rub his temperature rapidly fell and became normal in 
less than two hours. He was discharged the next day apparently well. 
His leucocyte count before the ice-rub was 12,160, but by the next day 
it had fallen to 8700. 


q 
q 
q 


LEWIS, PACKARD: THERMIC FEVER. 413 


Case 1014.—L. N., female, aged twenty-one years, was a large 
healthy-looking woman ; she was conscious when admitted, and with a 
temperature of 107° F. She had been ailing for some days before 
admission, and had had a convulsive seizure of some kind on the night 
before. She was rubbed with ice and given ammonia, but her tem- 
perature did not fall to normal until the next morning. She was dis- 
charged well on the third day. Before the ice-rub the specific gravity 
of her blood was 1057. The other blood examination was made after 
the ice-rubbing, and was as follows: Hemoglobin, 65 per cent. ; ery- 
throcytes, 4,166,000 ; leucocytes, 10,250. On the next day the leuco- 
cytes were 7350, and on the day of discharge 8860. 

Case 1027.—E. G., male, aged forty-eight years, tailor. Patient was 
overcome in his shop and was brought into the hospital in an uncon- 
scious condition, having but recently recovered from a debauch. His 
pulse was rapid, hard, and tense, his temperature was 110° F., his face 
cyanosed, his body rather rigid, and his head retracted. Patient had 
involuntary fecal movements. He was rubbed with ice, but as the tem- 
perature did not seem to fall quickly under the icing, a vein was opened 
in the arm and the patient bled 6 fluidounces. Two quarts of normal 
salt solution were given into the opened vein, and in ps one-half an 
hour his temperature fell to 1044° F. He then went into a general 
convulsion, which, however, affected the hands especially. Five hours 
after admission the patient was still unconscious, with stertorous respira- 
tion, but with a better pulse. Under further treatment with ice his tem- 
perature fell to 102° F., but by evening, after admission into the ward, 
it rose to 105° F.; tub-bathing was resorted to, but it was not until next 
morning that he regained consciousness. The urine then showed: 
specific gravity, 1019; ring of albumin, no sugar, dark granular casts 
containing blood. His knee-jerks were entirely absent. There was no 
paralysis. He remained in the hospital eleven days, and was dis- 
charged well but weak. When seen ten months later he expressed 
himself as feeling perfectly well, with the exception of an entire loss of 
sexual power, a condition which had not existed before. His urine was 
normal, Immediately after the ice-rub his blood was examined and 
showed: hemoglobin, 67 per cent.; erythrocytes, 4,352,000; leuco- 
cytes, 8500. The leucocyte counts in this case subsequently were as 
follows: July 2d, 12.30 p.m., 10,466; 3d, 10.30 a.m., 10,250; 5th, 
6 p.m., 8160 ; 8th, 10 a.m., 6000. 

Case 1039.—E. G., female, aged fifty-eight years; brought into hos- 
pital unconscious with a temperature of 108° F., with a full, strong 
pulse, and cyanosed face. A vein was opened in the arm, but before 
anything else could be done she died, fifteen minutes after admission. 

Case 1033.—Aged seventy-nine years, was admitted with a tempera- 
ture of 108° F., and recovered promptly under treatment. Twelve 
minutes after admission the leucocytes were counted and found to 
number 11,750; polymorphonuclears, 72.4 per cent. ; small mononu- 
clears, 23.2 per cent ; large mononuclears, 4.4 per cent. On the day 
after admission, without evident reason, the leucocytes numbered 15,000. 
On the third day after admission they numbered 6000; on the day of 
discharge, six days after admission, they were 8000. 

Case 1038.—Was admitted at 4 p.m., on July 2d, with a temperature 
of 1103° F. On admission the leucocytes numbered 14,800; on July 
3d, 11,320; on July 5th, 7850. He was discharged cured July 5th. 
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Case 1123.—Aged seventy-three years, was admitted on July 2d, 
with a temperature of 108° F. Beside rubbing with ice he was given 
one and one-half pints of normal saline solution under the skin. On 
the day of admission the leucocytes numbered 8525. July 3d, without 
evident cause, they numbered 9730, on July 5th, 13,800. He was dis- 
charged cured on the latter date. 

Case 1034 was almost moribund when he was admitted at 2.30 p.m. 
on the afternoon of July 2d. Unconsciousness was complete; respira- 
tions were shallow and almost imperceptible, the pulse could not be felt 
at the wrist, the face was cyanosed, and there was present the curious 
mixed tonic and clonic convulsion so characteristic of thermic fever. 
The temperature in the rectum was 112° F. For a few minutes artifi- 
cial respiration was practised, and free stimulation was instituted from 
the beginning. After a few minutes of artificial respiration oxygen 
was employed with benefit, while the patient was being rubbed with ice. 
By means of ice the temperature was shortly reduced to 1044° F., but 
as the patient’s cyanosis, complete unconsciousness, and extremely 
feeble cardiac action with shallow respirations continued, he was bled to 
the extent of 16 ounces. Bleeding improved the character of the pulse, 
but the other symptoms still remained in evidence. A pint of saline 
solution was introduced under the skin and another pint was injected 
into the median basilic vein. The respirations became deeper and the 
pulse stronger, while the temperature fell to 1002° F. It was hoped 
that he would recover in spite of the fact that the convulsive move- 
ments continued after the above measures had been adopted, but at 
8.30 p.m. on the same evening the patient suddenly died, his tempera- 
ture having again risen to 105}° F. not long before death. 

Case 1037.—An Italian, aged thirty-five years, was in a dangerous 
condition when admitted to the heat tent at 3 p.m. on July 2d. His 
temperature on admission was 1093° F. He was completely uncon- 
scious, strongly convulsed, with cyanotic face, and passing involuntarily 
the characteristic yellowish liquid stools. Rubbing with ice soon 
brought the temperature down to 1032° F., but unconsciousness and 
convulsions and cyanosis continuing, ten ounces of blood were with- 
drawn from the arm, a pint of saline solution was introduced into the 
cut vein, and one and one-half pints were given by hypodermoclysis. 
The notes state that before treatment the pulse was imperceptible and 
the respirations had almost ceased. After the bleeding and salt solution 
injections the condition steadily improved, and at 6.30 p.m. the patient 
was conscious, sat up in bed and asked for a drink of water. In this 
case the temperature did not reach the absolute normal until four days 
after his admission, although there was no evidence of any reason for 
its continued elevation. Before being given his ice-bath the blood was 
examined as regards the number of leucocytes. They were found to 
number 8000; polymorphonuclears, 89.2 per cent.; small mononu- 
clears, 9.6 per cent. ; large mononuclears, 1.2 per cent. On the next 
day the leucocytes numbered 13,225. On July 5th (two days after the 
last count) they numbered 6350. Spectroscopic examination showed 
only the absorption band of hemoglobin. 

Case 1047.—This case showed several interesting features. When 
admitted, at 4 p.m. on July 2d, he was unconscious, with stertorous 
breathing, cyanosis of the face, clonic convulsions, and a temperature 
of 1103° F. He was vigorously rubbed with ice, and during this pro- 
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ceeding struggled violently, although still entirely unconscious. The 
rubbing quite rapidly reduced the temperature, but the other chief 
symptoms stil] continued, and 20 ounces of blood were removed from 
the median basilic vein, followed by the injection of a pint of normal 
saline solution, and the injection beneath each pectoral region of one 
pint of the same material. After the primary fall his temperature rose 
again to 106}° F., between 7 and 8 o’clock in the evening, but speedily 
fell on a repetition of the rubbing with ice. On the next day he was 
perfectly rational and conscious, but showed marked icterus of the skin 
and conjunctiva, Four days after admission a typical attack of delirium 
tremens began and continued for three days. In spite of the deep pig- 
mentation of the skin no bile was present in the urine. At no time 
could enlargement of the liver or gail-bladder be detected, and there 
was no evidence of pain, although this feature might have been con- 
cealed by his delirium. The jaundice persisted until his discharge, in 
apparently perfect health, on July 15th, thirteen days after admission. 

is temperature was irregular until July 12th, when it remained at about 
the normal point. On the day of development of the delirium tremens 
his leucocytes numbered 7500. Two days later the number rose to 9640. 

Case 1190.—This case, dying with a temperature of 106° F., cannot 
be wholly attributed to thermic fever. While it cannot be denied that 
many of her symptoms and a the exact time of her death were 
determined by the effect of heat, she died as does a case of alcoholism, 
not at all as does one of thermic fever. Death, therefore, should not 
be attributed to the latter cause. 

Case 1007 was = large, fat Italian, admitted with a temperature 
of 108° F. He was semiconscious and delirious. The pupils were 
dilated, and there was combined horizontal and vertical nystagmus. In 
spite of his high temperature his pulse had a fair volume, which was 
very unusual in cases reaching that degree of severity. After a bath 
in iced water and being rubbed with ice, there was noticed what has 
been frequently seen in these cases, a profuse papulo-vesicular eruption 
of a dull-red color over the chest and abdomen. he temperature fell to 
103}° F. after treatment for half an hour, and at the same time the 
delirium was replaced by perfect consciousness and a rational state of 
mind. The urine examined on the day after admission showed a trace of 
albumin with a few hyaline and granular casts. The notes state that 
the reaction for sugar was present, but no statement is made in regard 
to the test employed. In this case the temperature did not reach 
normal until one week after admission, although there were no new 
signs or symptoms explaining this continuous elevation. On the day 
before his discharge, one week after his admission, the albumin was 
still present (0.3 per cent.), but no sugar was found. Immediately after 
his first bath the blood was examined and showed: erythrocytes, 
4,720,000 ; leucocytes, 16,000; hemoglobin, 75 per cent. ine hours 
later (June 30th): erythrocytes, 4,700,000; leucocytes, 9000; hzmo- 
globin, 74 per cent. Next day (July Ist): hemoglobin, 73 per cent. ; 
leucocytes before ice-sponge, 9800; leucocytes after ice-sponge, 7228. 
July 2d: leucocytes, 9600; 3d, 7250; 5th, 8300. 

Case 1013.—A woman, aged thirty-six years, had her blood examined 
ten minutes after her first iced bath. The specific gravity was 1074; 
hemoglobin, 83 per cent. ; erythrocytes, 5,040,000; leucocytes, 12,500. 
Death occurred about two hours after the above count was made. 
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Case 1022.—A baby, aged thirteen months, was admitted with a 
temperature of 107}? 4 It died before anything could be done for it, 
five minutes after admission. From the notes it is not possible to say 
definitely whether or not this was a case of intestinal intoxication. 

Case 1023.—Admitted with a temperature of 111° F., died ¥ ithin 
eleven minutes of his admission to the huspital before any energetic 
treatment could be adopted. . 

Case 1024.—Admitted with a temperature of 1112° F., died within 
half an hour of admission, never recovering consciousness. 

Case 1048.—Was dying when admitted, with a temperature of 
111° F. Death actually occurred two minutes after admission to the 
hospital. 


CHRONIC EMPYEMA OF THE FRONTAL, ETHMOIDAL, AND 
BOTH SPHENOIDAL SINUSES ; 


WITH EXTENSIVE NECROSIS, COMPLICATED WITH ADENOMA OF THE 
POsTERIOR ETHMOIDAL AND SPHENOIDAL REGIONS.* 


By JosepH H. Bryan, M.D., 


OF WASHINGTON, D.C. 


THE bone necrosis frequently associated with suppurative inflamma- 
tion of the accessory sinuses is, in the earlier stages, so often overlooked 
by the practitioner that the following interesting record of failure and 
success is of much interest : 


Mrs. ——, aged forty-eight years, consulted me in the latter part of 
January, 1899, complaining of excruciating headaches, referred to the 
left side of the head, but with greatest intensity over the left frontal 
region. The pain was constant and has been increasing in severity 
until now it has become unbearable. She attributes the beginning of 
the headaches to a period about eight years ago, when during the con- 
valescence from an attack of pneumonia she was seized with a most 
violent pain in the head, which was accompanied by great prostration. 
The condition at the time was described by her physician as a conges- 
tion of the brain. The pain passed off, however, within forty-eight 
hours. From that time until the present she has been annoyed by the 
dropping of mucus into the nasal space. This has increased within the 
past two years; and recently the discharge has become very fetid, so 
much so that she suffers continually from morning sickness. With the 
increase in the discharge the headaches have also increased, but when- 
ever there is a diminution of the flow of the secretion the headaches 
become intensified. On examination there was no swelling about the 
face ; but there was great pain on firm pressure over the supra-orbital 
ridge, and very great sensitiveness on pressure just under the ridge 
near its inner angle. 

A rhinoscopical examination disclosed only a moderate amount of 
swelling of the middle and inferior turbinals on the left side, and a 


* Read at the Thirty-third Annual Meeting of the American Laryngological Association, 
held in New Haven, Conn., on May 27, 28, and 29, 1901. 
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very slight deviation of the septum to the right. The middle meatus 
was to a considerable degree obliterated by the overhanging middle 
turbinal. No secretion was observed in the anterior nasal chamber. A 
posterior rhinoscopical examination showed the posterior extremities of 
the inferior and middle turbinals on both sides to be normal in color and 
size. Some thick, yellowish secretion was observed flowing into the 
postnasal space over the posterior extremity of the left middle turbinal. 
After thoroughly cocainizing the parts, the probe revealed extensive 
caries of the anterior ethmoid region. Examination of the frontal and 
maxillary sinuses with the electric light was of negative result. 

The serious character of the patient’s condition was explained to 
her; that there was an abscess of the frontal and ethmoidal sinuses with 
extensive bone disease, and an operation was advised ; but upon her 
earnest solicitation an external operation was to be postponed until all 
intranasal methods had been tried. 

April 22, 1899. Complaining of pain in the left eye, a blurring 
sensation, and with a feeling that the left eye is larger and heavier 
than the right. Examination by Dr. Wilmer, who had examined her 
eyes in 1896, found the refraction the same as at the first examination. 

The curvature of the cornea in the left eye slightly changed, the 
slight astigmatism with the rule being less than in 1896. Vision in 
the left eye 20/20 as before, but now print near at hand seems clearer 
with the right eye than with the left. In both eyes fields for white 
and other colors are normal. Fundus normal, no pulsation of retinal 
vessels. The anterior ethmoidal cells were frequently curetted and 
much diseased bone was removed from time to time, giving the patient 
temporary relief by a freer drainage; this improvement, however, was 
only of slight duration. 

May 10th. An unusually large piece of bone was removed from the 
anterior ethmoidal region by the curette, thus admitting of the passage 
of a canula into the frontal sinus, which was washed out with a 
saturated solution of boric acid; a large quantity of thick, fetid pus 
was brought away. This was repeated on several different occasions, 
but instead of giving the patient relief only increased her suffering to 
a very great degree. The passage of the canula into the frontal sinus 
revealed such an extensive disease of the bone that all hope of removing 
it through the nose was abandoned ; and the pains increased to such an 
extent that the patient readily consented to more radical measures 
being taken for her relief. 

June 4th, The patient having been prepared for the operation, and 
the left eyebrow shaved, she was placed under ether anesthesia. An 
incision commencing just within the supra-orbital notch was made over 
the supra-orbital ridge down to the bone, extending as far as the nasal 
eminence. The flap thus formed, composed of skin and periosteum, 
was elevated and a button of bone about 1 centimetre in diameter was 
removed from the anterior wall of the sinus at a point about one or 
two lines from the median line and just above the supra-orbital ridge. 

Upon opening the sinus it was found filled with thick, fetid pus and 
granulation tissue. After the removal of the contents of this cavity, 
the probe revealed extensive disease of its bony walls; there was some 
softening of its posterior wall near the floor, the partition between the 
two sinuses was extensively diseased and broken down, and the roof of 
the orbit was in such a necrotic state that a piece about the size of a 
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dime had to be removed. After the removal of all the diseased bone 
within the sinus by means of the curette, the ethmoid bone was next 
examined and found extensively diseased in its anterior region. With 
the little finger within the nose as a guide, the curette was passed from 
the sinus into the nasal chamber and all diseased bone that could be 
felt was removed, thus leaving a very large communication between 
the sinus and the nose. The sinus was then irrigated with a solution 
of bichloride of mercury 1 : 3000, its walls touched with a 20 per cent. 
solution of chloride of zinc and packed with iodoform gauze, one end 
of which was brought down through the nose to act asadrain. The 
wound was then closed, the edges of the periosteum being drawn together 
with catgut, while the external wound was closed with silk sutures, and 
the whole hermetically sealed with iodoform and collodion. 

At the end of the second day the gauze drain was withdrawn through 
the nose, and through a canula passed through the nose into the sinus 
it was irrigated with a saturated solution of boric acid. The secretions 
rapidly subsided under daily irrigations, and in the course of three weeks 
they had practically ceased. The stitches were removed on the sixth 
day, perfect union having been obtained. 

‘he patient was completely relieved of her headaches, her convales- 
cence was rapid, and she expressed herself as feeling better than she 
had felt for several years. At the end of a month from the time of the 
operation she had sufficiently recovered to leave for York Harbor, 
where she was to spend the summer. At this time there was no head- 
ache and no secretion coming away when the sinus was irrigated. A 
rhinoscopical examination showed the nose free from secretion and in 
otherwise good condition, save for an enlargement of the anterior 
extremity of the middle turbinal, which had not been removed. 

July 15th. She contracted a severe head-cold, and in the course of 
twenty-four hours the skin over the left frontal sinus was very red and 
swollen, the swelling involving the upper and lower lids of both eyes. 
In consequence of no secretion passing into the nose, the pain became 
excruciating ; and as immediate relief was demanded, an opening was 
made into the sinus by Dr. Sprigg, her family physician, at the seat of 
the greatest swelling, which was some distance above the supra-orbital 
ridge, evacuating a large quantity of pus, thus affording considerable 
relief. The following day she was removed to Boston to be under the 
care of Dr. Coolidge, to whom I had previously referred her in case of 
necessity during my absence abroad. The suppuration being so pro- 
fuse, and the passage between the nose and the sinus having closed, 
thereby preventing drainage through the nose, Dr. Coolidge enlarged 
the external opening, at the same time making a very free communica- 
tion between the sinus and the nose. The wound was not closed, but 
treated by the open method. Although the patient was relieved to 
some extent of the pain, the suppuration never ceased. When she 
returned to Washington in October her condition was as follows : 

There was an opening into the sinus about half an inch above the 
supra-orbital ridge and a small fistulous tract below this ridge just 
above the internal canthal ligament, through which pus came in large 
quantities ; there was also a free discharge of pus through the upper 
wound, but little or none passing into the nose. 

A probe passed into the sinus through the external wound showed 
extensive necrosis of the floor of the cavity, especially that portion in 
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relation with the ethmoid cells. It was found impossible to pass a probe 
from the nose into the sinus, the opening previously made by myself 
and Dr. Coolidge having closed completely. 

The open method of treating the sinus was continued, the cavity 
being irrigated daily with one or more of the several antiseptic solu- 
tions employed, such as hydrogen dioxide, formalin, or a saturated 
solution of boric acid. a addition a gauze wick was introduced 
through the external opening to facilitate drainage. This method of 
treatment was faithfully followed for several months, with the expec- 
tation of my being able to re-establish the opening into the nose by 
means of the curette; but failing in this and in view of the tendency 
to the closure of the external opening, the patient’s condition in the 
meantime growing worse, it was decided to open the sinus again. 

January 7th, 1900. Having been prepared for the operation, the 
eyebrow shaved, she was etherized, an incision was made through the 
skin and periosteum in the line of the incision over the supra-orbital 
ridge in the original operation, the flap elevated, and the sinus exposed. 
The upper half of the cavity was filled with firm granulation tissue, 
while on the most dependent part of the floor pus was found in consider- 
able quantity. After thoroughly cleaning the cavity out, the probe 
revealed extensive necrosis of the ethmoid bone, as well as that portion of 
the floor of the sinus in relation with it. As much of the diseased ethmoid 
bone as could be reached by means of a curette passed through the 
frontal sinus opening, using the little finger within the nose for a 
guide, was removed. The probe passed not only far back on the 
affected side, but it could be passed diagonally through to the opposite 
side without detection of any further diseased bone. It was thought 
that the probe must have reached the sphenoidal sinuses, although 
there was no positive means of verifying the belief. After thoroughly 
irrigating the parts with a solution of bichloride of mercury 1 : 3000, 
and mos Fon the cavity with iodoform gauze, one end of which was 
drawn out through the nose, the wound was closed as in the original 
operation. 

The night of the operation and the day following, the patient was 
very ill, complaining of intense pain on top of the head, and in the 
occipital region. During the night and part of the following day she 
was delirious. There was only a slight elevation of the temperature. 

9th. Mind much clearer, pain in top of the head less, but she still 
complains of intense pain in the occipital region. The gauze drain was 
removed and the frontal sinus irrigated with a saturated solution of 
boric acid through a canula passed through the nose into the cavity. 
This was accompanied by a great deal of pain in the frontal region, 
but no pus was observed in the return flow. The sinus was irrigated 
daily, but with some difficulty, owing to the pressure of the middle tur- 
binal, which interfered with the passage of the canula; although the 
anterior extremity of this bone had been removed by Dr. Coolidge and 
several pieces by myself, prior to this last operation, it still acted as an 
obstruction. The stitches were removed on the sixth day, good union 
having been obtained, and firm closure of the fistulous openings above 
and below the supra-orbital ridge. The patient expressed herself as 
feeling greatly relieved, all the occipital and frontal pains had disap- 
peared and she seemed to be making a rapid and satisfactory convales- 
cence, although the probe passed into the region of the anterior 
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ethmoid cells still revealed some necrosed bone; there were no sec- 
tions found in the anterior nasal chamber nor in the postnasal space, 
and nothing abnormal was observed by posterior rhinscopy. 

February 10th. One month after the operation, when everything 
seemed to be progressing favorably, she was seized with a violent head- 
ache referred to the frontal and temporal regions. This was accom- 
panied by obstinate nausea and vomiting. The temperature, which 
up to this time had been normal, went up to 100° F. On attempting 
to wash out the frontal sinus the parts had become so swollen it was 
found impossible to pass the cannula. On using the probe under the 
middle turbinal an over-distended ethmoid cell was evidently pene- 
trated, for a considerable quantity of foul-smelling pus made its 
appearance in the region of the middle meatus on its withdrawal. This 
gave her some relief, for the violence of the pain subsided, but there 
was a constant dull headache remaining. She complained of an intense 
itching of the skin over the left frontal region, which at times became 
very distressing. This sensation seemed always to be associated with 
some new invasion of the ethmoid cells. 

From this time my efforts were directed to the removal of the diseased 
ethmoid bone ; first removing portions of the middle turbinate, then with 
the curette and cutting forceps, diseased bone was removed as fast as 
was compatible with safety. The headaches continued with greater or 
less severity until about the early part of May, when they increased in 
intensity, the pain being referred principally to the supra-orbital and 
infra-orbital regions, and in the left eye. As the disease was evidently 
progressive in character she was put on a course of the iodide of potash, 
commencing with ten drops of a saturated solution three times a day ; 
it was carried up to the point of tolerance, which was forty drops three 
times a day, but without the slightest benefit resulting. 

June 1st. Pain in the left eye much worse than it has previously 
been, photophobia, lacrymation, and congestion of the conjunctiva, 
apparently no deviation of the eyeball from its normal axis. Palpation 
shows a swelling along the internal portion of the floor of the orbit, 
extending upward to the internal angle, and very painful to the touch. 
Ophthalmoscopical examination by Dr. Wilmer showed a pulsation of 
the ophthalmic veins. 

As a result of the consultation it was thought that the ethmoid cells 
in relation to the inner wall of the orbit were involved, and in order to 
prevent an orbital abscess an operation was decided to be immediatel 
necessary. The eyebrow was shaved and on the following day, June 2d, 
she was put under ether anesthesia. An incision commencing at the 
juncture of the middle and outer third of the supra-orbital ridge was 
made through the skin and periosteum along the ridge to its internal 
angle, then curved and carried along the inner border of the nose to 
within an inch of its tip; the periosteum elevated above and below, 
thus exposing the contents of the orbit. There was found to be a bony 
swelling along the inner part of the floor and the inner wall of the 
orbit, extending some distance backward. The bone was so thin and 
soft that the weight of a light perforator passed between the trochlea 
and internal canthal ligament was sufficient to penetrate it, showin 
that the lateral wall of the orbit about the region of the os planum h 
become so thin that a little longer delay would probably have resulted 
in an orbital abscess. A sharp curette was passed through this open- 
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ing, bringing away some pus and a large quantity of soft and friable 
bone tissue. All diseased bone that onal be detected was removed in 
this way. It was thought best to explore the frontal sinus ; accordingly, 
the periosteum was stripped up sufficiently to expose that cavity thor- 
oughly ; it was, however, found filled with firm granulation tissue. 
Owing to the possibility of infection from the lower wound, the sinus 
was with some difficulty cleared out; after cleansing the parts a strip 
of iodoform gauze was passed through the ethmoidal opening into the 
nose, the periosteal wound closed with catgut and the external wound 
with silk sutures, the whole sealed with iodoform and collodion and 
protected by a bandage. 

3d. Complains of little or no pain this morning, but has been more 
nauseated than after the previous operations; temperature 99° F. ; 
pagans swelling of the upper eyelid and face, otherwise doing 
well. 

4th. No headache, temperature normal, swelling of the upper lid 
very much less; removed gauze from the nose and irrigated with a 
saturated solution of boric acid; complains of intense vertigo and 
nausea. 

5th. Swelling of the face and upper eyelid very much diminished ; 
vertigo increasing ; no pain ; temperature normal ; upon irrigating the 
nose only small particles of secretion brought away. 

6th. Vertigo still very marked, swelling sufficiently subsided to 
admit of a thorough inspection of the eye, which was found to be in 
good condition ; complains of photophobia and double vision. These 
uncomfortable and annoying symptoms continued for several weeks, 
gradually passing off. Eye kept Ccomene to exclude the light. On 


the sixth day the stitches were removed, the wound having thoroughly 


healed. 

12th. Complained this morning of feeling chilly ; temperature, 
99° F.; evening temperature, 102° F. Examination of the wound 
shows no swelling nor soreness, but there is some swelling of the 
middle ethmoid region ; no secretions have been brought away by the 
irrigations. 

13th. No further chilly sensations; feeling better; temperature 
8a.m., 100° F.; 12 »., 100° F.; 4 p.m, 99° F.; 8 p.m, 99° F. 
Some pus was brought down by irrigation. 

14th. Vertigo and diplopia still continue, although to a less degree ; 
secretions coming away freely ; morning temperature normal, evening 
temperature, 99° F. No headache. 

20th. Decided improvement in the patient’s general condition since 
the last note ; vertigo slight ; diplopia has disappeared, no photophobia, 
no pain in or around the eye, which has returned to its normal appear- 
ance. Secretions, mucopurulent in character, but much less in quan- 
tity, coming from the middle ethmoid region. 

Having improved sufficiently, she was removed to Chevy Chase, a 
suburb of Washington, for the summer. For the first ten days of her 
stay in the country her condition continued to improve, but on or 
about July 1st she contracted a severe attack of membranous colitis, 
which greatly prostrated her. During the acute illness, which lasted 
during the month of July and part of August, little or-nothing could 
be done in a surgical way for the relief of her local trouble. The nose 
was irrigated daily with a boric acid solution, by which means a free 
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drainage was maintained. Up to the time of her removal to the 
country the middle turbinal and the ethmoid cells as far back as the 
middle of that bone had been completely removed. Although the 
probe still revealed caries of the ethmuid cells, and the secretions while 
greatly diminished in quantity still contained pus, the disease did not 
seem to be active. She was freer from pain in the head than at any 
time since the relapse in February. 

September 12th. To-day she had a violent pressure headache ; the 
secretions have practically ceased ; refers the greatest pain to the occipital 
region and to the vertex ; pressure back of both eyes, but most severe on 
the left side, A decided swelling is observed for the first time over the 
left eye near the inner angle of the orbit. Unfortunately, no ophthalmo- 
scopical examination was made at this time. Upon examination of the 
ethmoid bone with a probe a small sinus was discovered, which extended 
some distance backward. This was enlarged with the curette, which 


Fig. 1. 


if 
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Knife for opening sphenoidal sinus. 


permitted a free flow of secretion with much relief to the patient. The 
headaches now became quite frequent and were referred principally to 
the occipital region. 

From this time on the remaining middle turbinal and the ethmoid 
bone were attacked with the cutting forceps and curette. 

October 5th. Quite a large bony growth was observed for the first \ 
time, triangular in shape, with its i attached to the middle meatus, 
extending across the vestibule of the nose. After the removal of this 
bony obstruction a firm growth, grayish in color, was discovered spring- 
ing from the ethmoid bone between the middle and superior ra. esa 
and in the region of the posterior ethmoid cells; it was quite firm in 
consistency and did not bleed readily when touched with the probe. 
This growth blocked up the upper portion of the nose, pressing firmly 
against the posterior portion of the vomer, destroying the nutrition of 
this part of the septum and causing necrosis of the bone. After a 
partial removal it was found to extend backward and to be attached to 
the anterior wall of the left sphenoidal sinus. 
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This cavity was now opened by means of a bony flap being moved 
from its anterior wall by a peculiar shaped knife made for me by 
Tiemann & Co., shown in Fig. 1. 

This knife is sharpened on two sides, the lower, which can penetrate 
the cavity, and the anterior with which a forward movement can be made, 
cutting through the anterior wall, then reintroducing it into the — 
at a different angle, a bony flap can be formed, the removal of whic 
leaves quite a large opening in the sinus. After opening the sinus in 
the above manner it was found filled with thick, foul-smelling pus, the 
evacuation of which gave the patient the greatest relief. The occipital 
headaches, which had been almost constant, now ceased for a while. 

After the left sphenoidal sinus was exposed, the probe revealed a 
very extensively diseased condition of the sphenoid bone; the septum 
between the two sinuses was carious and partly broken down, so that 
the two cavities communicated and were involved in the suppurative 
process ; the roof of the cavity, at its junction with the nasal septum, 
as well as its floor, were also in a necrotic state. From time to time 
this diseased bone has been removed by means of the cutting forceps, 
giving the patient only temporary relief, for as fast as the growth is 
removed it forms again, blocking up the opening into the left sphenoidal 
sinus, which is used to drain both cavities. When the drainage is 
interfered with the pressure at the back of the eyes becomes very severe, 
and the headaches, which are referred to the occiput, vertex, and frontal 
regions, become almost unbearable. It has been necessary to cut away 
the growth about once in ten days or two weeks, but now, as it is grow- 
ing with greater rapidity, it is necessary to operate oftener. 

At the present writing of this paper the condition of the patient is 
as follows : * . 

Both sphenoidal sinuses are the seat of the suppurative process, 
nearly the whole of the ethmoid cells on the left side having been 
removed ; the anterior wall of the left cavity, part of the roof and floor, 
and the partition between the sinuses have been removed ; yet in spite 
of the extensive bone removal, it is impossible to keep the cavities 
drained, owing to the location and rapid development of the growth. 
The indications at present are that it is extending into the deeper parts 
of the sphenoid bone, while the patient’s strength is rapidly failing and 
her suffering greatly increasing, and it does not seem possible that any 
but an unfavorable termination of this unfortunate case is to be 
looked for, 


The following is a report of the bacteriological examinations made by 
Dr. William Gray, of the Army Medica] Museum : 


On two occasions inoculations from the secretions of the sphenoidal 
cavities of Mrs. were made. Each time six agar tubes were used. 

Of the first batch of tubes all showed a growth within twenty hours ; 
the growths consisted of staphylococci pyogenes aureus and albus; the 
albus predominating. The growth in the tubes was not excessive, 
several showing the presence of but two or three colonies, while the 
tubes that contained the largest number of bacteria did not develop 
more than eight or ten colonies. It was thought at the time that besides 
the staphylococci there was a diplococcus present, but after repeated 
transfers this organisin also proved to be a staphylococcus. 
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Of the second batch of six tubes, but three developed any growth, 
the other three remaining sterile. The growth proved to be the same 
as in the first lot of tubes, staphylococci. 


Toubert,' in a paper on the intracranial complications following dis- 
ease of the sphenoidal sinus, gives full details of two cases which came 
under his personal observation, together with a summary of twenty-two 


2. 


A photograph of two dry preparations, the upper picture showing a very large right sphe- 
noidal sinus with its foramen located just below the posterior extremity of the superior turbi- 
nal, while the opposite half of the sections shows a comparatively small left sphenoidal sinus. 
The lower picture shows two complete left sphenoidal cavities with one foramen (B) in the 
lower. 


others collected from various sources. He attributes the exciting cause 
to infection, sometimes by the bacillus of influenza, but principally by 
the pneumococcus or diplococcus of pneumonia, which occur both in 
the pus of the sinus and in that of the meninges, the organisms having 
made their way to the sphenoidal sinus from the nose, the naso- 
pharynx, or from another sinus, as, for example, the ethmoid. 
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Infection may take place directly in connection with a general dis- 
ease, such as pneumonia or erysipelas, or indirectly, (1) after febrile 
diseases, such as typhoid fever and influenza, or (2) after chronic dis- 
eases, such as syphilis, which tend to produce necrosis of the bone. 


Fre. 8. 


A photograph of a section made through the posterior third of the sphenoidal cavities, show- 
ing the foramina, A A, located about the middle of the anterior wall. The right sinus is well 
developed, while the left is partially subdivided by an incomplete partition. An additional 
point of interest in this specimen is a large abscess sac, which occupied nearly the whole of 
the frontal lobe, and a second sac occupying part of the temporo-sphenoidal lobe. 


It is interestingSto note that in my case the first symptom pointing 
to accessory sinus trouble was the so-called congestion of the brain eight 
years ago, following pneumonia, and which was nothing more nor less 
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than an acute abscess of the frontal sinus. Nothing having been done 
for the relief of this condition, the bone eventually became extensively 
necrosed, the disease steadily progressing until the whole of the corre- 
spunding half of the ethmoid, both sphenoidal sinuses, and a consider- 
able part of the sphenoid bone itself have been involved in the necrotic 
process. 

The bacteriological examination of these cases is important, and 
should always be made with the view of determining the cause of this 


Fig, 4. 


A photograph of a combined antero-posterior and transverse section, showing a very large 
left sphenoidal cavity with a very thick anterior wall bulging forward across the postnasal 


space. 


little known affection. In two other cases, both of which terminated 
fatally, I neglected to have a bacteriological examination made. Both 
cases have been reported elsewhere, but a brief reference to them may 
be of interest in connection with this paper. 

In one case both sphenoidal cavities were diseased in consequence of 
a neglected suppurative disease of the frontal and ethmoidal sinuses. 
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The patient died five days after an operation on the frontal sinus, an 
autopsy showing a meningitis resulting from an unrecognized abscess in 
the sphenoidal sinuses. 

5. 


A photograph of the remaining portion of the section from the above preparation, showing a 
very small right sphenoida! sinus with its foramen presenting upward instead of forward. 
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In the second case a primary abscess of the sphenoidal sinuses was 
successfully opened, but during my absence from the city the patient 
died of meningitis, he having refused to remain in the hospital, where he 
could be under observation. 

The sphenoidal cavities probably offer greater difficulties in the way 
of diagnosis and treatment than all the other sinuses, and the prognosis 


Fra. 6. 


A section with the middle turbinal partially removed, showing a very large anterior ethmoid 
cell, the middle ethmoid cells only partially developed, while the posterior ethmoid cell is 
quite a large cavity. The sphenoidal is unusually large in this specimen. F is a wire passing 
through the sphenoidal opening, the entrance into the posterior ethmoid cell, while B C D 
show three distinct openings into the frontal sinus. A is the entrance into the nasal duct. 


is much more unfavorable, not only on account of the difficulty of keep- 
ing the cavities open, but also because malignant growths are much more 
frequently associated with them than with the other cavities of the nose. 
These cavities are subject to the same variations that we find in the other 
accessory sinuses. Although little has been done heretofore in bringing 
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out these irregularities, it is very important that they should be 
emphasized, in order that we may be on the lookout for them as a pos- 
sible factor in cases that do not yield readily to treatment. 

By far the best and safest method of opening the sphenoidal sinus is 
the one before mentioned ; that is, after removal of the middle turbinal, 
with such a knife as used by Hajek or a modification of it, as shown in 
Fig. 1, a section is made in the anterior wall of the sinus, and with cut- 
ting forceps the opening can be enlarged sufficiently to meet the needs 
of the case. In a very narrow nose this method, however, might be 
impossible of execution ; then that recommended by Jansen’ at the 
International Medical Congress at Moscow might be tried. Jansen 
proposed to utilize the opening made in the maxillary sinus in cases of 
combined empyema of the accessory cavities, to open at the same time 
the posterior ethmoid cells, and next the anterior external wall of the 
sphenoidal sinus. The opening of the sphenoid is thus made easier and 
larger than by the nose, but it is often difficult and sometimes impos- 
sible, as remarked by the author, when the collection of blood is 
abundant, to distinguish between a large ethmoid cell and the sinus 
itself. This operation, I believe, has also been done successfully by 
Luc.’ Furet* proposes the method of Jansen when the antrum is 
healthy and has practised it in one case successfully. He concludes 
that the nasal passages can be utilized in simple cases where the nose 
is sufficiently straight and large, and the maxillary route is indicated 
only in the following cases : 

1. When the maxillary sinus participates in the inflammation. 

2. In all inflammations of the sphenoidal sinus complicated with 
cerebral symptoms. 

3. In all sphenoidal inflammations in subjects with narrow or abnor- 
mally formed nasal fossz. 

The new-growth in the case I have reported was first discovered 
about the latter part of September, 1900, and was probably the result 
of the irritation of the mucous membrane, whose vitality had been 
lowered by the prolonged inflammation of the adjoining cavities. 

A part of the'growth was sent to Dr. Jonathan Wright for diagnosis, 
and the following is his report: ‘‘ Small, irregular masses of tissue ; 
on microscopical examination prove to be made up of low-grade inflam- 
matory tissue, the connective-tissue meshwork being filled not only 
with the products of inflammation, but with a typical proliferation of 
epithelium, often arranged in the forms of imperfect tubules and acini. 
In places there are irregular patches of epithelium and epithelioid cells, 
bloodvessels and true glands being almost absent. In all probability 
the growth had its origin in the glands of the mucosa. It is without 
doubt a malignant adenoma, and is apparently growing more rapidly 
than is the rule with these cases.” 
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Pure adenoma is very rare in the nares; some authors, as, for 
instance, Bosworth,’ deny that they ever occur within the nose. He 
states ‘‘ that until further clinical evidence of the fact has been estab- 
lished we must conclude that unmixed adenoma does not occur within 
the nasal cavity.” The mixed variety, however, as fibro-adenoma, 
myo-adenoma, angio-adenoma, papillary-adenoma, adeno-sarcoma, and 
adeno-carcinoma are relatively more frequent. 

The principal features of these new-growths are their rose or grayish 
color, of firmer consistency than nasa] polypi, rarity of epistaxis, and 
the preservation of a good general condition. These tumors are, 
according to Tissier,* generally benign, but may become malignant. 

Upon reviewing the literature of this subject in the library of the 
Surgeon-General, U. S. A., I can find only five cases of unmixed 


Figs. 7 and 8 are drawings made from microscopical sections of the growth. 


adenoma of the nasal fosse reported, while of the mixed variety the 
literature is very much more abundant. Two of the five cases are 
referred to by Bosworth, viz.: those of Gosselin and Pugliése. 
Gosselin’s’ case was a man, aged fifty-three years, who came under 
his observation in 1858 ; in the previous year, however, he had several 
polypi removed from the right nostril, by Fallin. Wher he came 
under Gosselin’s care there was stenosis of the right nasal fossa, by a 
rather large, grayish, soft tumor, extending back into but not adherent 
to the nasopharynx. It was attached tothe upper and anterior part of 
the fussa. The growth was removed by external operation, which was 
apparently successful. Microscopical examination showed the growth 
to be composed of glandular structures, with abundant epithelial cells. 
Gosselin refers to two previous similar cases, one at the Hépital Cochin, 


Fig. 7. Fig. 8. 
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and one at the Hétel Dieu. This later case was operated upon by 
Robin. After removal the patient finally died of meningitis, caused 
by the invasion of the ethmoid and sphenoid. 

Pugliése’s® case was a woman, aged sixty-five years ; eighteen months 
previously she noticed a small induration corresponding to the lower 
part of the left lacrymal sac, simulating a commencing lacrymal 
tumor. It gradually enlarged, without material pain, causing exoph- 
thalmus divergent strabismus. There was no nasal stenosis, epistaxis, 
or discharge. 

Microscopical examination showed it to be adenomatous, with some 
epitheliomatous degeneration. 

The growth originated from the glands of the mucous membrane on 
the outer wall of the upper part of the nasal fossa; after enlarging it 
perforated the bone and penetrated into the orbit, the ethmoid cells, 
and maxillary sinus. It was removed by external operation, which 
was apparently successful, no recurrence having been reported. 

MacKenzie Johnson" reports a case of true adenoma of the naso- 
pharynx, in a boy, aged thirteen years; there was a fine sessile tumor 
in the nasopharynx, pale red, the size of a small walnut; it did not 
bleed, and gave the impression of adenoids. The growth was removed 
with forceps and the patient was well within one year. Microscopical 
examination showed the tumor to be a true adenoma, covered by a 
cylindrical epithelium. 

Thomas J. Harris’ also reports a case of true adenoma of the nose in 
a man, aged seventy-eight years. Patient had been under his care for 
two years, for nasal growths, which completely filled both nostrils and 
sprang from the ethmoid. The growths were removed with the snare, 
and the bases curetted. There was a partial recurrence within a 
month ; then freedom for a year. In November, 1894, there was a 
further recurrence in the left nostril, with pain and exophthalmus on 
that side, and the patient died. Microscopical examination showed the 
growth to be almost pure adenoma, with scattered areas of small, round, 
and spindle cells. 

H. Eichler” related the history of a case of adenoma simulating 
polyp of the nasal septum. The patient, whose age and sex are not 
given, was sent to him for nasal obstruction. Examination showed 
hypertrophy of the mucosa of the lower turbinates and a polyp of 1 
by } by 4 centimetre, attached to the septum on the left side, that was 
striking on account of its rosy-red color. It was removed with a snare. 
Microscopical examination showed it to be a pure adenoma. 

Wright” says ‘‘ that pure adenoma of the nose is almost unknown, 
although hypertrophy of the glandular structures of the mucosa is occa- 
sionally seen carried to such an extent that the question of its inflam- 
matory origin may well be raised.” 
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May 15, 1902. Since reading the report of this case at New Haven, 
a very decided improvement has taken place in the patient’s condition. 
I have succeeded in removing the entire growth, and after an interval 
of one year there is at present no evidence of its return. The suppura- 
tive inflammation in the sphenoidal sinuses has ceased, and there 
remains only one small cell in the posterior ethmoidal region where pus 
is formed. Her general condition has improved to such a degree that 
she is able to attend to her household duties, and she is now leading a 
comfortable existence. 
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TRAUMATIC RUPTURE OF CHORIOID, WITH HEMORRHAGE 
FROM UPPER BRANCH OF THE INFERIOR 
TEMPORAL VEIN." 


By CHARLEs A. Otiver, A.M., M.D., 


OF PHILADELPHIA. 


Turovuca the kindness of Dr. George C. Harlan, one of my col- 
leagues at Wills Eye Hospital, I have been able to make a most careful 
ophthalmoscopic study of this most interesting case : 


The patient, aged nineteen years, a waiter, was sent to the hospital 
by Dr. Harlan on December 23, 1898. The man gave a history of 
dimness of the vision of his left eye, dating back for one week, from 
having struck the eyeball against a protruding angle of a sideboard. 

When I first saw him, an elongated Y-like break, situated imme- 
diately to the temporal side of the macula lutea, extending through the 
chorioidal membrane directly down to the scleral coat, was plainly 
visible. Running almost vertically upward in the split area and cours- 
ing over the corresponding artery, the upper branch of the inferior 
temporal vein could be seen. At a position in this break corresponding 
with a point just beyond the macular region there was a fresh hemor- 
rhagic extravasation from the vein, which was commencing to undergo 
absorption. The most pronounced absorbing areas in the extravasation, 


1 Read before the Section on Ophthalmology of the College of Physicians of Philadelphia. 
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which were the thinnest and the least dense in the blood mass, consisted 
in four elongated finger-like tips that were situated on the inner surface 


Fie. 1. 


of the retinal sheet. The borders of the break were sharply outlined 
and were devoid of any pigmentation. The rest of the eye-ground, with 


Fie. 2. 


Left 


the exception of an almost imperceptible grayish haze just above and 
including the macular region, appeared normal. 
These appearances are very well represented in Fig. 1, which 
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has been reproduced from a water-color sketch made at the time by 
Miss Margaretta Washington, of this city. 

In all other respects the eyeball was apparently uninjured and intact. 
Central vision was markedly reduced (one-fortieth of normal), this 
being accounted for by the presence of an absolute central scotoma of 
about eighteen degrees in its long and ten degrees in its short diameter. 
(Fig. 2.) The extent of the visual field for both form and color was 
but slightly and concentrically reduced from the normal average. 
Both extra-ocular and intra-ocular muscle-actions were undisturbed. 

The fellow-eye was healthy and performed its various functions 
properly. 

One week later the fundus changes in the affected eye had become 
so different that a second sketch (shown in Fig. 3) was made by Miss 


Fie. 3. 


Washington. As may be readily noticed, the ophthalmoscopic appear- 
ance of gross inflammatory reaction in both the chorioidal and the 
retinal coats was brought into view. The fundus-reflex, particularly 
in the papillo-macular region, had undergone a decided change, and 
the surface of the retina had become very irregular. Areas of retinal 
thickening and opacification ; elevated points of deeply seated hemor- 
rhages ; chorioidal thinnings and commencing degeneration ; pigment 
aggregation around the borders of the most disturbed portions of the 
two coats, with marked retraction of the edges of the slit-like rupture, 
which had become serrated, constituted the main details of a picture 
which was in gross contrast with that of the previous week. If to 
these changes an engorgement of the main venous trunks, a broad 
yellowish halo of retinal opacity around the optic nerve-head, and a 
pronounced degree of lessening of the large retinal hemorrhage in the 
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linear rupture, be added, a series of most characteristic peculiarities 
that may be considered as expressive of the gross inflammatory stage 
of the condition are obtained. 


In spite of these changes the field of vision for white (as shown in 
Fig. 4) had become somewhat larger, and the scotomatous area had 


Fig, 5. 


become much smaller and had removed outwardly so as to entirely 
include the physiological blind-spot. Vision had risen to two-fifths 
of normal. 
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On January 16, 1899—seventeen days after the date of the making 
of the second water-color drawing—a third sketch (as shown in Fig. 5) 
was made by Miss Washington. In it it will be found that the hemor- 
rhage in the rupture had disappeared, the previously underlying retinal 
vessel wall could be plainly seen as intact, and the contained venous 
portion of the current was uninterrupted in its flow. The large area 
of localized cedema, which was situated just above the macula and which 
had become partially opaque, was. replaced by a semi-atrophic spot. 
Midway between this area of degeneration there was a linear atrophy 
which had been represented in the second sketch by a short vertical 
line of deeply-seated pigment aggregation. The entire papillo-macular 
region, particularly along the borders of the areas of atrophy, was much 
more densely pigmented than before, and had become yellowish in many 
places. The yellow opaque halo around the optic disk had broadened 
and apparently had become more consistent. The fine macular twigs 
of the retinal artery series still pursued their undisturbed courses over 
the large atrophic area, while the previous engorgement of the main 
vascular stems of the retinal circulation had subsided, and the tint of 
the contained venous blood had again become normal. 

The visual field exhibited a persistency of the excentrically placed 
seme scotoma, and central vision remained practically the same as 
vefore. 


Remarks. ‘The case has been considered worthy of record upon 
account of the great rarity of opportunity to obtain graphic studies of 
three of the most important stages in the disease, stages that are so 
unlike and so rapid in their onset and so brief in their duration. 


REPORT OF THREE CASES OF CREEPING LARVZ IN THE 
HUMAN SKIN (HYPONOMODERMA, KAPOSI). 


By ARTHUR VAN HARLINGEN, M.D., 
OF PHILADELPHIA. 


THe number and variety of animal parasites of the human skin are 
probably greater than has been generally supposed. On account of 
the rarity of such cases, however, they frequently go unrecognized or 
are mistaken for other affections of the skin. 

The cases I am. about to describe were met only at long intervals, 
and in an extended experience I have not encountered any others. 
Two of them occurred in children. The third case was that of an 
adult, and has been published before under another name, but I shall 
cite it as illustrating an affection which in this country and climate 
must be very rare. 


Case I.—Harriet V., aged four years, was brought to the Howard 
Hospital, on October 21, 1884, with an eruption on the foot of three 
or four weeks’ duration. According to the account given, this eruption 


VAN HARLINGEN: LARVEZ IN THE HUMAN SKIN. 437 


had originated on the heel in the form of a small water-blister, which 
had gradually extended on one side while healing on the other, fol- 
lowing a serpiginous course up and inside of the foot just in front of 
the heel, and terminating in a spiral in the skin over the inner malleolus. 

The appearance of the lesion was that of a line of small vesicles 
resembling, in a magnified degree, the furrow made by the itch insect. 
The lesion was about four inches in length and about one-sixteenth of 
an inch wide. It was extremely itchy. 

The patient was directed to have the skin well rubbed with an oint- 
ment of sapo viridis and tar along the line of disease. Under this 
treatment the lesion gradually disappeared, until, at the end of four 
weeks, not a trace remained. 


Fie. 1. 


Cask I, 


I felt certain that the disease in this case was caused by an animal 
parasite. The peculiar beaded appearance, due to the string of small 
vesicles containing black granules—probably débris or fecal matter— 
was, as has been said, very much like the furrow of the itch insect, but 
on a larger scale. The itching sensation was also very characteristic. 
This is commonly most marked during the activity of the parasite 
where the furrow is extending rapidly, but the fact was not particularly 
noted in this case. 


Case II.—John W. K., aged five years, was brought -to the Chil- 
dren’s Hospital, on October 23, 1901, displaying an eruption on the 
sole of the foot, consisting of a flat, red, narrow line curving from one 
side of the foot to the other, and resembling the edge of a circinate 
erythema, for which, indeed, I mistook it at first sight. The child’s 
mother, however, persisted in the assertion that there was a worm 
beneath the skin, which at times was prominent and at other times 
seemed to sink out of sight, changing its locality also from time to 
time, and meandering over the foot from one place to another. 

Unfortunately, the mother’s statement was.weakened by a descrip- 
tion which she gave of the worm, saying that it ‘‘ seemed about an inch 
long, having eyes and a prominent head.” This statement was 
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evidently imaginative. There had been some inflammatory symptoms, 
and there was considerable itching in the part, especially at night. 

No history pointing to exposure could be obtained. The child did 
not go barefoot while in the city, but during the previous summer, 
while at Atlantic City, he had run about upon the sand without shoes 
or stockings, and had suffered, his mother said, from a slight cut in the 
sole . the foot at the point where the disease was afterward first 
noticed. 


Fie. 2. 


Case IL. 


The patient was kept under observation, but for some time no change 
appeared in the red line, which extended across the sole of the foot. 
When seen on December 26, however, the appearance of the lesion had 
decidedly changed. It now appeared raised and of a brighter red, like 
a whip-cord under the skin, and the child complained of pain in the 
part. 

Within the next few weeks the lesion had made considerable prog- 
ress, extending at one end, running around the side of the foot, and 

ushing its way in an irregular line over the dorsum and toward the 
ottom of the little toe. 


| 
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The progress of the parasite was so rapid at this time that a few 
hours would suffice to show perceptible progress. Dr. Siter, at my 
request, cut down on the extremity of the red furrow, hoping to inter- 
cept and extract the parasite, but no living organism could be found. 

The patient disappeared from view after this, but on April 4, 1902, 
I called upon the mother, and found that immediately after the little 
operation the red line began to fade away, and in a short time had 
disappeared. Up to the present time, although three months have 
elapsed, there is no tendency to a recurrence of the disease. 


It is possible that Dr. Siter’s incision may have exposed the parasite, 
which was washed away in the bleeding that followed. 


The third case I have to report occurred in an adult, but as it illus- 
trates the affection under consideration I will give an abstract of it.’ 


Case ITI.—H. C. B., an employé in the Custom House, came to m 
office on January 17, 1888. He said that he came in contact wit 


Fie. 3. 


CasE III. 


invoices from all parts of the world, but did not handle foreign 
goods. He stated that he never lived outside of Philadelphia. The 
affection had first showed itself three months previously in the form of 
a small, red, itchy pimple on the back of the hand. This soon began 
to extend and elongate, taking on a serpentine form and pushing along 
under the skin, which it elevated in its passage, leaving a red, cord- 
like elevation of the epidermis. The Jate Prof. Agnew, under whose 
care the patient was at that time, used hypodermic injections of a 50 
per cent. solution of carbolic acid, but without effect, and the parasite 
continued its course, running between the fingers, then diagonally 
across the palm of the hand, and finally terminating in a whorl-like 
curve over the wrist-joint, to which point it had reached when I first 
saw it. Under the thinner skin the lesion looked like a vesicular 
eruption. 

I must confess that in this case, also, I was at a loss to make a diag- 
nosis, and finally decided upon one which I now believe to have been 
erroneous, namely, that of dracunculus or filaria medinensis. Under 


1 The case was published in the Medical and Surgical Reporter, October 6, 1888, under the 
name of “ filaria medinensis,” a misnomer. 
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this belief I cut down upon the supposed worm at various — in its 
course, but, of course, without finding it. I then prescribed asafcetida, 
which has been used successfully in filaria medinensis, under which the 
red cord rapidly sunk to the surface, turned brown, and faded away. 

As there was still some slight trace of irritation at the extremity of 
the lesion when I last saw the patient, I am not perfectly sure that a 
cure was effected. The patient, however, was of the opinion that the 
parasite was dead. 


The cases just described are, I believe, the first to be reported in this 
country. A few similar ones are to be found in European medical 
literature. 

So long ago as 1870 Lee’ reported under the title of ‘‘ Creeping 
Eruption ” the case of a child, aged three years, who bad first shown 
signs of the disease three weeks previously. A red line was noticed 
by the mother just below the right ankle. This gradually travelled 
up the leg and thigh and onto the abdomen, meanwhile fading on the 
leg. There was no pain or itching. On examination a pale rose-pink 
line, one-eighth to one-sixth of an inch in breadth, could be seen 
coursing across the abdomen below the umbilicus, presenting several 
loops. In some places this line had a stippled character, like a number 
of dots, rather than a continuous line. (This is similar to the appear- 
ance shown in my Case I.) 

A piece of skin was cut out near the termination of the line, for 
microscopical examination. No parasite was found, but the red line 
began to fade immediately, and soon disappeared. 

Later, Lee’ reported a similar case occurring in an adult. Here the 
disease began in the buttock, and was supposed to have been con- 
tracted in a water-closet. 

Walter G. Smith’ described a somewhat similar case beginning as a 
swelling in the outer ankle of the right foot, painful, and moving slowly 
up the leg and body to the right axilla, right breast, and back of the 
neck. The line then terminated in an abscess, which opened and gave 
exit to a dipterous larva, 9 mm. in length and 2 mm. in diameter, of 
which Smith gives a figure. Several similar larve were afterward 
observed in this same case, each pursuing a course similar to the first 
one. 

I am inclined to think this affection due to some different para- 
site from that causing the eruption in my cases. The ending was 
different, as none of my cases showed a terminal abscess; nor do I 
think it possible that such a large parasite could have been the cause 
of the narrow line; it would have excited more irritation than was 
observed in my cases. 


! Transactions of the Clinical Society, vol. viii. p. 44. 2 Ibid., vol. xvii. p. 75. 
3 Transactions of International Medical Congress, 1881, vol. iii. p. 181. 
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Under the title of ‘‘ Larva Migrans,” Crocker' reports a case where 
as much as seven inches’ progress was made ina day. Repeated efforts 
were made to capture the supposed larva by cutting out pieces of skin 
at and beyond the end of the red line, but without avail. 

Kaposi’ gives illustrations of the affection, and calls it hyponomo- 
derma, from ézévoyog and devua, ‘‘ that which burrows under the skin ” 
—a non-committal term. Another name given to the disease is myiasis 
linearis. He has only seen four or five cases in his enormous expe- 
rience, but the affection is said to be more common in certain parts of 
Russia and in Arabia. 

It is unfortunate for the completeness of these cases of mine that I 
have been unable to demonstrate the larva supposed to have caused the 
skin symptoms. No better fortune, however, has attended the efforts of 
other observers, and the particular parasite which gives rise to the skin 
phenomena has never been demonstrated. 

It will be noticed that erroneous diagnoses were made in two of my 
own cases at first. The affection is at times quite difficult to make out, 
as its appearance changes considerably. Lee’s case was examined by 
several experienced dermatologists, including Sir Dyce Duckworth, 
but their opinions were wide of the mark. The discovery of the par- 
ticular larva producing the affection is a great desideratum. 


BENIGN CYSTIC EPITHELIOMA: REPORT OF TWO CASES 
PRESENTING UNUSUAL FEATURES. 


By M. B. M.D., 
INSTRUCTOR IN DERMATOLOGY, UNIVERSITY OF PENNSYLVANIA ; DERMATOLOGIST TO THE 
PHILADELPHIA HOSPITAL. 


Tae two following cases of benign cystic epithelioma which I have 
had the opportunity to study with some detail within the past two 
years present clinical types of this interesting affection which, so far 
as [ have been able to learn from a careful review of the literature of 
the subject, have not yet been described. 


Case I.—Mrs. E. K., a woman, aged about eighty years, whom I 
saw through the courtesy of Dr. W. D. Robinson, her family physician, 
had a rounded, dollar-sized patch of nodules, made up of several smaller, 
coalescing groups arranged in an irregularly circinate manner around 
scar-like areas, situated on the right side of the forehead, over the 
frontal eminence. These nodules, for the most part confluent, were 
the size of a hempseed, firm, translucent, bluish-white, with a small 
blue-black dot in the centre of each, resembling a minute gunpowder 


1 Diseases of the Skin, Philadelphia, 1893, 2d ed., p. 926. 
2? Harnkrankheiten, Aufl. 5, 1899, p. 1039. 
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stain. Near the centre of the patch was an oblong, superficial ulcer 
covered with a thin crust. The patient stated that the disease had 
lasted six or seven years, beginning with a single lesion ‘‘ like a 
mosquito-bite,” and spreading slowly by the addition of new nodules 
rather than the enlargement of the old ones, which, after reaching a 
certain size, remained stationary. ‘Ihe central ulcer was of much more 
recent date, having appeared about two years ago. There was no 
pain or any other mated subjective symptom. No similar lesions 
were present on any other part of the body. 


Fie. 1. 


For the opportunity to study the second case clinically and micro- 
scopically, and for the use of his notes, I am indebted to Dr. Charles 
N. Davis, under whose care the patient had been for some time. 


Case II.—F. G., a nurse by occupation, aged thirty-eight years, in 
excellent general health, had six or seven dime- to half-dollar-sized 
oval and irregularly shaped, sharply limited patches, consisting of 
central areas of scar-tissue and atrophied skin surrounded by a bead- 
like border of pinkish and yellowish large pin-head to split-pea-sized 
nodules, situated on the upper part of the back and chest. Three of 
these patches were over the right scapula, one over the left, and two 
beneath the left clavicle. The nodules were quite firm and slightly 
translucent, as if containing fluid, but none was obtained upon punc- 
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turing them. Scarring was present only in the larger patches upon 
the chest, where an unsuccessful attempt had been made to destroy 
them with the curette ; but the atrophy in the remaining patches was 
a part of the disease process, the patient stating most positively that 
no treatment of any kind had been applied to the lesions upon the 
back. It should also be noted that in the curetted patches new nodules 
had made their appearance at the border of the cicatrix. The affec- 
tion was not attended by subjective symptoms of any kind, and had 
lasted four or five years. 


Lesions were excised in both cases for microscopical examination— 
in the first case from the border of the patch upon the forehead, and 
in the second from both the chest and back. The microscopical 


Fic. 2. 


appearances corresponded very accurately with those described by 
previous observers, and were practically the same in both cases. The 
epidermis presented no abnormality except a slight thinning in places 
where it had been subjected to pressure from below by the cell-masses 
about to be described. In the upper and middle portions of the 
corium were numerous round, oval, and irregularly shaped masses of 
columnar and oval epithelial cells, the greater number of which con- 
tained a central cavity in which was a quantity of granular débris 
evidently resulting from degeneration of the centrally situated epithe- 
lium. (Fig. 2.) About the borders of many of these cell-masses the 
cells were of the columnar variety, and were arranged radially, pre- 
senting a palisade-like appearance. They stained much more deeply 
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than the oval cells in the centre of the mass, many of which took the 
stain feebly or not at all. A considerable number of the round and 
oval cell areas, when followed through a series of sections, were found 
to be connected with the basal columnar cell layer of the epidermis, 
and had evidently taken their origin from the cells of this layer. 
Besides the round masses there were others presenting a great variety 
of irregular shapes, sending out branching processes and containing 
curiously tortuous cavities in their interior. Followed through a 
series of sections they could, in some instances, be traced to hair folli- 
cles, from which they seemed to have originated. In some of the sec- 
tions made from a nodule taken from a patch upon the back of the 


Fig. 3. 


second case a large epithelial tract presenting a reticulated arrange- 
ment was seen, resembling to some degree the structure of an angioma, 
but the connection of this mass with the epidermis was easily demon- 
strated. No such arrangement of the epithelium was observed in any 
of the other lesions examined. In the small epithelial masses the 
central cavity was correspondingly small, and was filled with an amor- 
phous material exhibiting the staining reactions of colloid matter. In 
the largest cysts observed in sections of the lesion taken from the first 
case a considerable quantity of brown, granular pigment was noticed, 
but none was observed in the sections of the second case. (Fig. 3.) 
Around the epithelial cell-masses there was a moderate round-celled 
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exudate, and in some instances a well-marked ring of fibrous tissue 
separated them from the fibrous tissue of the corium. The sebaceous 
and sweat-glands were in appearance altogether normal. 

These two cases present certain noteworthy peculiarities. In all 
those hitherto reported the nodular lesions were scattered about over 
the face and upper part of the trunk without any special arrangement ; 
nothing like the circumscribed patches described above was observed. 
The advanced age, too, at which the disease first showed itself in one of 
the cases was decidedly unusual, as in all those previously described it 
first appeared early in life, commonly within the first two decades. 
The ulceration which occurred in this case is likewise worthy of special 
note, although this has been previously observed by Jarisch, White, 
and Hallopeau, each reporting a case in which ulceration resembling 
that of ordinary epithelioma took place, but the scar-like atrophy 
common to both cases has not hitherto been observed. 

In 1892, under the name epithelioma adenoides cysticum, Brooke 
reported four cases of a cutaneous disease, all occurring in the same 
family—a mother and three daughters—characterized by a nodular 
eruption confined almost exclusively to the face, there being only a 
very few scattered lesions upon the shoulders and upper part of the 
arms. Most of the nodules contained one or more milium-like bodies, 
and the eruption was so abundant in places as to form lumpy patches 
on various parts of the face. Microscopical examination of the lesions 
showed that they were composed of an epithelial new-growth in the 
corium, which in some sections resembled a sweat-gland adenoma. 
There were numerous epithelial tracts coiled on themselves, forming 
masses of various shapes in which were circular or oval cavities filled 
with colloid matter or horny epithelium. In other sections dense cell- 
masses predominated, there being few tube-like tracts. In all cases 
the cell-masses were separated from the surrounding connective tissue 
by one or more layers of palisade-like cells, which stained more deeply 
than the cells in the interior of the mass. The connective tissue about 
the epithelial masses was finer than normal, forming a dense capsule. 
In some of the sections the neoplastic epithelium was connected with 
the epidermis and with the hair sacs, and the author believed these 
structures to have been the piont of origin of the tumors. These cases 
were regarded by Brooke as being identical with the cases of Jacquet 
and Darrier and others, which had been previously reported under 
various names, to which reference will again be made. 

About the same time Fordyce reported two cases, occurring in a 
mother and daughter, resembling in all their clinical and microscopical 
features those described by Brooke. There was the same nodular 
eruption confined to the face and neck, and the same epithelial new- 
growth in the corium, Some of the tumors were made up almost 
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entirely of densely packed epithelial cells, while in others the epithe- 
lium was arranged in bands and tracts intricately intertwined. In still 
others there were ‘‘ pearls” and “‘ cell-nests,” as in ordinary epithe- 
lioma. In some instances the cell tracts presented an alveolar structure 
resembling glandular tissue. A direct connection of the cells of the 
new-growth with the columnar cells of the epidermis and with the 
_ external root-sheath of the hair was observed in some of the tumors, 
and the author thinks it evident that the epithelial masses forming the 
tumors were the result of the proliferations of these structures. 

In 1894 Jarisch described a case of eight years’ duration, occurring in 
a young man, aged twenty-two years, in which, besides a nodular eruption 
situated upon the eyelids, glabella, and temples, there were several small 
ulcers resembling ulcus rodens. No similar lesions were present upon any 
other part of the body. Microscopical examination of the nodules and 
ulcers revealed an epithelial deposit in the pars papillaris and the 
upper part of the pars reticularis. These occurred partly as round- 
cell masses, partly as branching cell tracts tending toward a central 
point which either enclosed a hair or concentrically layered, flattened, 
cornified cells. These cell-masses and tracts were separated from the 
adjoining connective tissue by one or more layers of darkly stained, 
cylindrical cells. The cells within this palisade-like border varied 
from round or polygonal to spindle shape, the former being found in 
the broad masses, the latter in the slender tracts. The connection of 
the cell tracts with the hair follicles could be established with ease, 
but no such connection with the epidermis or sweat-glands was 
observed. In some of the sections the cell-masses seemed to spring 
directly from the epidermis, but when these were followed through a 
series they were always found to be connected with hair follicles. 
Although the case was regarded by Jarisch as being identical with 
those described by Brooke, he gave it a new name—tricho-epithelioma, 
as indicating its origin from the hair follicles. 

White has reported the case of a woman, aged forty-five years, with 
some fifty papules and tubercles upon the face, varying in size from 
a pin-head to a dime and even larger, the small lesions being the color 
of the skin, while the larger ones were much redder. A number of 
the medium-sized tubercles were either depressed in the centre or had 
begun to soften, and were covered with brown crusts. Two or three 
lesions were much more prominent than the rest, with abrupt, per- 
pendicular edges and depressed centres, like Hutchinson’s crateriform 
epithelioma. On the right upper eyelid, on the inner portion of both 
lids of the left eye, and on the side of the nose were open ulcers pre- 
senting the characters of rodent ulcer. Besides the lesions on the face 
there were a few on the neck, shoulders, and forearms, but none of 
these had undergone any secondary change. Bowen, who examined 
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the tubercles microscopically, found epithelial masses in the corium 
arranged in islands and elongated tracts, the latter being connected 
and intermingled in a complicated way. In the midst of the epithe- 
lial islands and bands were small cysts with granular or homogeneous 
contents ; in a few, corneous material, either alone or with colloid, was 
present. In all the tumors connection of the epithelial mass with the 
lower cells of the réte could be demonstrated. No proliferation of any 
of the glands of the skin was found. This case is remarkable for the 
secondary ulceration and the unusual size of the lesions. 

Hallopeau has likewise reported a case, although under another 
name, in which ulceration resembling that occurring in ordinary 
epithelioma took place. The diagnosis apparently was entirely clini- 
cal, as no account of the histology of the lesions is given. The erup- 
tion was situated upon the lids, and had existed since infancy. 

Wolters has recently reported a case which differs clinically from 
those previously reported in that there was but a single lentil-sized, 
yellowish-red tumor over the right eyebrow. The patient was a girl, 
aged twenty years, and the lesion had existed since birth. It was com- 
posed of a maze of cell tracts containing large and small cysts. The 
epidermis was everywhere intact, but the interpapillary pegs were 
unequally developed and of varying shapes, and many of them were in 
direct connection with the cell tracts running through the cutis in all 
directions. The cysts contained either homogeneous colloid masses or 
horny, laminated globes. Besides slender epithelial tracts there were 
others, thicker and more massive, which seemed here and there to be 
connected with hair follicles, and which, like the others, contained 
cysts. Most of the epithelial tracts originated from the interpapillary 
pegs, but their origin from the hair-sheaths could also be demonstrated. 
The sebaceous and sweat-glands and the bloodvessels were normal. 

Within a few months Pick has described a case which seems to be 
intermediate between benign cystic epithelioma and adenoma seba- 
ceum, presenting some of the features of both neoplasms. A man, 
aged forty-three years, with a marked acne rosacea, had an eruption of 
small nodules seated upon the temples and forehead. There was like- 
wise a slightly depressed, atrophied patch over the left zygoma. The 
nodules were found upon section to be composed of variously sized and 
shaped epithelial cell-masses partly anastomosing with one another. 
These epithelial new-formations began immediately beneath the 
epidermis, and extended, with their processes, down to the fat tissue. 
Their lobed structure recalled that of the sebaceous glands. The 
external border of the new-formed cell-masses was formed by cells 
arranged in a palisade-like manner, with well-stained nuclei. These 
cells were in all respects like those of the basal layer of the epidermis, 
with which, when the cell-masses joined the epidermis, they insensibly 
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blended. In the cell-masses were variously sized cysts, occasionally 
empty, sometimes containing a mass staining intensely with acid dyes 
(eosin, picric acid) or finely granular material. The sweat-glands showed 
no abnormality. The histological picture corresponded with that 
presented by the cases of Brooke and Fordyce. The author concludes 
that the case was one of multiple adenoma of the sebaceous gland, 
corresponding to the sebaceous gland nevi, and that, upon the basis 
of such an adenoma, epithelial tumors showing the histological 
peculiarities of epithelioma adenoides cysticum were formed by the 
proliferation of the border epithelium of the sebaceous gland acini. 

In connection with this case reference should be made to the two 
cases of nodular eruption of the face and scalp reported by Balzer and 
Ménétrier, and Balzer and Grandhomme as adenoma sebaceum, since 
they were most probably examples of benign cystic epithelioma. 
Microscopically, the tumors were found to be composed of proliferating 
epithelial tissue arranged in lobules containing cysts, the seat of the 
neoplasm being the pilosebaceous apparatus. 

In all the cases thus far referred to the lesions were practically 
confined to the face, and in all the microscope showed an epithelial 
new-growth having its origin in one or more of the epithelial struc- 
tures of the skin. 

In 1887 Jacquet and Darier described for the first time a disease 
of the skin characterized by an eruption of papules and tubercles con- 
fined exclusively to the anterior surface of the trunk and inner surface 
of the upper extremities. Darier, who examined the lesions, found 
that they were composed chiefly of a great number of epithelial tracts 
situated in the middle portion of the derma, cylindrical in shape, and 
ramifying in all directions. Almost all of these epithelial tracts pre- 
sented globular, cystic dilatations containing blocks of an amorphous, 
refracting substance. The arrangement of the epithelial tissue, its 
localization, and the multiplicity of the tumors led the authors to 
regard the affection as an adenoid epithelioma ; and, although not able 
to certainly trace a connection with the sweat-glands, they concluded 
that the neoplasm originated in these structures. As indicating the 
origin of the lesions they designated the malady eruptive hydradenoma. 
Two years later, at the Paris meeting of the International Congress of 
Dermatology and Syphilis, Jacquet exhibited a second case presenting 
the same clinical features, but he denied the relationship of the disease 
to the sudoriparous apparatus, believing that the nodules were epithe- 
lial tumors developed from ‘‘ erratic para-epithelial débris,” and pro- 
posed a new name for it—benign cystic epithelioma. Upon the same 
occasion Quinquaud likewise presented a case in which there were 
hundreds of nodules, limited, as in the other cases, to the trunk. He 
expressed himself as being uncertain as to the origin of the neoplasm, 
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but thought that it might have started from aberrant epithelial cells. 
At a later period Philippson reported. two cases, and Torok one from 
Unna’s clinic. The former regarded the tumors as benign epithe- 
liomata with colloid degeneration, and endeavored to identify the 
affection with colloid milium ; the latter considered the disease cyst- 
adenoma which had originated in the sweat-glands. Jarisch and, quite 
recently, Wolters have reported cases which they considered identical 
with those of Jacquet and Darier, Quinquaud, Philippson, and Torok, 
: clinically and microscopically ; but they denied the epithelial character 
of the malady, being able, as they believed, to trace the new-formed 
cell-masses to the endothelium of the bloodvessels. These authors regard 
the affection as quite distinct from benign cystic epithelioma. 

From the foregoing brief summary it is apparent that more or less 
confusion exists as to the exact relationship of the cases of this last 
group to benign cystic epithelioma and to one another. 

In conclusion, it seems probable that all these cases, described under 
such a variety of names, represent three affections, presenting lesions 
which can only be distinguished from one another with the aid of the 
microscope, but which are quite distinct in their nature and origin : 
First, benign cystic epithelioma, in which the lesions are usually, but 
not always, situated upon the face, and have their origin in the basal 
layer of the epidermis and the external root-sheath of the hair ; second, 
\ cystadenoma, in which the eruption occurs upon the trunk, the tumors 

starting in the sweat-gland apparatus; and third, hemangio-endothe- 
lioma, likewise situated upon the trunk, but originating in a prolifera- 
tion of the endothelium of the bloodvessels. 
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POST-OPERATIVE NON-SEPTIC LEUCOCYTOSIS AND OTHER 
BLOOD CONDITIONS.' 


By HeEerBert Maxon Kina, M.D., 
OF GRAND RAPIDS, MICH. 


Tue following observations were undertaken, in the first instance, 
for the purpose of establishing a normal standard of leucocytosis in 
non-septic post-operative wound repair. It was thought that could 
such a standard be established, any material departure from it, follow- 
ing an operation, might be regarded as an early sign of post-operative 
sepsis, and possess a clinical value accordingly. 

The first series of observations in ten cases was begun in the autumn 
of 1898, and completed prior to the annual meeting of the Michigan 
State Medical Society in May, 1899, at which meeting, by request, 
I presented a preliminary report, which was published in the Transac- 
tions for that year. In this first series the chief interest attaches to the 
rise and fall of the post-operative leucocytosis, a differential count of 
varieties of leucocytes not being attempted. It was observed, how- 
ever, that the numerical value of the red blood corpuscles as well as 
the hemoglobin rose after operation, even where considerable blood had 
been lost at the time of operation, and this led, in the second series, to 
amore systematic study of the red elements and hemoglobin, for the 
purpose of ascertaining whether this increase in peripheral blood value 
following operation was real or apparent. At the same time the leuco- 
cytes were studied not only as a whole, but in the relation of their 
varieties to each other. If by blood examination it were possible to 
differentiate between an aseptic wound repair and the commencement 
of a septic process following operation at a time sufficiently early to be 
of practical value to the surgeon, a study of the blood in all surgical 
cases of major importance would be the rule of practice; and while 
the conclusions to be gathered from the records of my two series of 
cases are perhaps not sufficient for the establishment of fixed standards, 
the findings in certain respects appear so constant as to warrant their 
acceptance as rules in the pathology of post-operative wound-repair. 

I am by no means so certain of the clinical importance of blood 
examinations in these cases. It was thought that such examinations 
systematically made would show a marked ‘‘ jump” from the leuco- 
cytosis (if it existed at all) of the aseptic process to the familiar blood 
picture of sepsis, and that at a time so early as to be of practical value. 
My observations seem to have demonstrated two points of some impor- 
tance in this regard : 


! Read before the Chicago Pathological Society, May 12, 1902. 
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First, that the leucocytosis of a normal wound-repair (even where 
healing is rapid and by first intention, when no drainage is employed, as 
in simple laparotomy for tuberculous peritonitis) may be very marked ; 
and second, that the ‘‘ jump” in degree of leucocytosis between the 
two conditions does not exist at all. 

On the other hand, these experiments demonstrate that at a time 
subsequent to operation, when the results of infection are most prone to 
appear, the leucocytosis of normal wound-repair is on the decline; and 
that if, therefore, the leucocytes appear in increasing number at such a 
time it may safely be assumed that infection has occurred, such other 
morbid conditions as effect similar changes in the constituent elements 
of the blood being eliminated. Further, that while in the blood of the 
healthy individual there is a standard average number of leucocytes 
(7500 to 1 cmm., the different varieties occurring in practically 
uniform proportion), it is found that the subject for the operating-table, 
while not necessarily septic, is, of course, not in a normal condition of 
health, and will therefore present, very frequently, marked variations 
from this average, associated or not with anzmia or chlorosis. A 
count made prior to operation will, therefore, represent the ‘‘ special 
normal” for each particular case to be observed, which it is of the first 
importance to ascertain if any significance is to be attached to the post- 
operative observations. The relative proportion between the various 
forms of leucgcytes is also found to be very inconstant in such condi- 
tions as usually demand surgical relief, but this fact is of less impor- 
tance to the present purpose. 

In its relation to septic infection, then, a single examination of the 
blood made subsequent to operation is of little value either to pathology 
or diagnosis, since it may present a leucocytosis perfectly normal 
to one patient which would be quite as abnormal to another. A series 
of observations commencing six hours or more prior to operation and 
carried through the period when sepsis may be a possible element of 
danger will, on the other hand, convey much that is significant to the 
progress of the wound-repair. 

The method of observation adopted in my first series of ten cases 
was as follows: 

First. A complete quantitative examination of the blood (exclusive 
of a differential leucocyte count) was made from six to twenty hours 
prior to operation. (In Case VL., first series, this examination was 
made three days prior to operation, the delay being occasioned by the 
appearance of menstruation, and a second leucocyte count was made 
seventeen hours before operation. ) 

Second. A leucocyte count was made six hours after completion of 
operation. 

Third. A second quantitative examination similar to the first was 
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made twenty-four to thirty hours after operation except in the first two 
cases, 

Fourth. A leucocyte count was made every twenty-four hours there- 
after until all danger of sepsis had passed and the leucocytes had fallen 
to practically a normal number. 

The same instruments were employed in all cases (the Thoma-Zeiss 
hemocytometer and von Fleischl’s hemoglobinometer). My pipette 
for red corpuscles counts rather lower than it should; but as the same 
pipette was used constantly, and comparative observations are all 
that are necessary, the results meet the requirements. 

In estimating ‘‘ color index,” 5,000,000 per cubic millimetre of 
red corpuscles was taken as the normal 100 per cent. This is rather 
higher than normal for women, but a single standard for all cases was 
considered advisable. Like conditions of nutrition were observed in 
all examinations, and by reason of the surgical nature of the cases, of 
course, digestion leucocytosis was always to be excluded from consider- 
ation. 

The greatest possible care was exercised in procuring the specimens, 
diluting and mixing the same, and counting; but as absolute accuracy 
is not obtainable with the Thoma-Zeiss apparatus, note was not made 
of anything under 100,000 per cubic millimetre in counting the red ' 
cells, nor under 100 in the colorless elements. | 

The blood in all cases is peripheral and obtained from the finger-tip 
by a puncture sufficiently deep to allow of procuring the specimen 
without compression. 

Such other precautions as were possible were taken to avoid errors 
in technique. 

For obvious reasons, major operations alone were selected for the 
purpose, both in the first and second series. In the first series of ten 
cases all were abdominal sections except one, which was an amputa- 
tion of the breast for malignant disease. One of the abdominal opera- 
tions was also for malignant disease. None of the second series was 
a malignant case. Neither of the malignant cases presented evidence 
of cachexia, which, had it been present, would, of course, have ren- 
dered them valueless for the present purposes on account of the leuco- 
cytosis which characterizes the blood in such cases. 

Notwithstanding the nature of the disease in a few instances in both 
series, so far as could be determined the general health in all cases was 
fairly good, with one exception (Case VII., Series IT.). 

There had been no history of recent suppuration, nor was any pus 
present in any of them at the time of operation nor subsequently 
during the periods of my observations. 

Of the first series, nine were operations upon adult women, and one 
(the appendectomy) upon a vigorous young man. 
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Of the second series of seven cases al] were abdominal sections in 
adult women. 

The several operations in the two series were as follows: 

Serres I. Case I., abdominal see:ion for oéphorectomy. 

Case II., abdominal section for oéphorectomy (malignant). 

Case III., abdominal section for ventrofixation. 

Case IV., abdominal section for ventrofixation. 

Case V., abdominal section for oéphorectomy. 

Case VI., abdominal section for odphorectomy. 

Case VII., abdominal section for appendectomy. 

Case VIII., amputation of the breast and removal of the axillary 
glands (malignant). 

Case IX., abdominal section for removal of papillomatous cyst. 

Case X., abdominal section for ovarian cyst. 

Series II. Case I., abdominal section for removal of the tubes and 
ovaries. 

Case II., abdominal section for ventrofixation and breaking adhe- 
sions. 

Case IIL, abdominal section for removal of the tubes and ovaries. 

Case [V., abdominal section for odphorectomy. 

Case V., abdominal section for gallstones. 

Case VL., abdominal section for ventral hernia. 

Case VII., abdominal section for abdominal tuberculosis. 

The method adopted in the second series of observations, as above 
stated, is somewhat more exhaustive than that in the first, and consists 
in the following routine: 

First. A quantitative examination, including a differential computa- 
tion of leucocytes and the estimation of the proportion of nucleated 
erythrocytes, is made a few hours prior to operation. This, of course, 
necessitates the hardening and staining of cover-glass preparations. 

(This additional and rather monotonous labor was suggested by the 
red-cell finding in the first series, where the second general examina- 
tion, made from twenty-four to thirty hours after operation, invariably 
showed increase, at times startling, in the number of erythrocytes per 
cubic millimetre, and usually also in the hemoglobin. It was thought 
that if this increase were real—i. e., due to stimulation of the hzemo- 
genetic function—there would appear with the increase in erythrocytes 
a proportional increase in nucleated red cells. ) 

Second. A leucocyte count is made six to twelve hours after opera- 
tion. 

Third. A second general examination similar to the first is made 
from twenty-four to thirty hours after operation. 

Fourth. A leucocyte count is made every twenty-four hours follow- 
ing, as in the first series. 
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Fifth. A final general examination similar to the first is again made 
one hundred and twenty hours or more after operation, chiefly for the 
purpose of determining whether the apparent increase in erythrocytes 
is sustained. 

To better illustrate the changes occurring in the blood in the course 
of these examinations four charts have been prepared. 

Chart I. presents a table of the rise and fall of the leucocytosis, 
pulse and temperature (recorded at the time of the leucocyte count in 
each instance), time of examination relative to operation, and the char- 
acter of the operation made in each case of the two series. 

In studying this chart the following points are noted : 

1. Case VII., Series I. (appendectomy; active inflammation not 
present). On the second day after operation two counts were made, 
four hours apart, as, owing to chill and rise in temperature, with the f 
appearance of icterus, sepsis was feared, which the leucocyte count 
excluded. 

2. Case V., Series II. (removal of gallstones). This case was recorded 
for fourteen days after operation, owing to continued leucocytosis, the 
explanation of which lay in an obstinate and persistent diarrhea, with 
some bloody discharge from the bowels and considerable secondary : 
anzmia, as shown by the final examination. 

3. Same case as above. This count was made three days prior to 
operation, and, owing to my absence from town, observations on the 
second and third days after operation were not obtained. 

4, Case VII., Series II. (laparotomy for abdominal tuberculosis). 
This case died from shock of multiple perforation of the gut sixty-six 
hours after operation and twelve hours after the last leucocyte count, 
which was made evidently about two hours after perforation occurred. 
Necropsy showed an extensive ‘‘ dry gangrenous” condition of a large 
part of the intestinal wall. 

This is the one exception to the generally fair health in all of the 
cases recorded. 

From the foregoing chart a supplementary table of averages is com- 
piled, representing graphically the mutual relation of pulse, tempera- 
ture, and leucocyte variation. (Chart II.) 

This relation, as may be seen by reference to Chart L., is not con- 
stant; indeed, except in a general way, the pulse, temperature, and 
leucocytosis appear to bear no direct relationship to each other in 
aseptic wound-repair. 

A few salient points should be noted from these tables: 

(a) Of the seventeen cases recorded, maximum leucocytosis was 
reached in from six to twelve hours after operation in nine, in from 
twenty-four to thirty hours after operation in six, and in from forty- 
eight to fifty-four hours after operation in one. 
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(Serigs I, AND II.)—TABLE OF LEUCOCYTOSIS, PULSE, 
TEMPERATURE, ETC., IN SEVENTEEN CASES, 


6tol2 24to30 
hours hours 
| after after 
opera- | opera- 
tion. tion. 
18,800 20,000 
P. 88 
T. 100.2; T. 99.8 
24,000 13,400 
P. 34 86 
T. 99.2 | T. 100.2 
10,000 | 11,000 
P. 84 P. 78 
T. 99.2 | T. 99 
15,000 15,600 
P. 100 P. 102 
T. 98 T. 99.4 
17,000 11,000 
P. 90 P. 94 
T. 99.4 T. 
13,800 6,600 
. 80 . 84 
T. 99 T. 99.4 
18,100 11,200 
P. 70 P. 60 
T. 98.8  T.99 
18,800 16,300 
P. 112 P. 102 
T. 99 T. 99.6 
7,800 10,900 
P. 84 P. 100 
T. 99.2 | T. 99.2 
10,90 11,200 
P. 88 P. 80 
T. 98.4 | T. 99.4 


80 | P. 96 
T. 98 T. 99.8 
26,300 18,800 

P. 100 36 
T. 99.8 T. 100 
7,209 4,400 

P. 100 P. 82 
T. 100 T. 98.8 
17,800 11,900 

P. 82 P. 72 
T. 98.8 
14,900 12,500 

P. 96 P. 72 
T. 98.8 | T. 98.8 
21,500 

80 
98.6 
25,000 26,000 


114 P. 106 


. 122 | P. 
| T. 100.2, T. 100.6 T. 99.4 | 


48 to 54 
hours 
after 

opera- 
tion, 


72 to 78 
hours 
after 


96 to 102 


120 or 
more | 
hours | Remarks. 
after 
opera- 
tion, | 
9,300 Obphorectomy. 
T. 99.4 | 
Odphorectomy 
(malignant). 
| 
Ventrofixation. 
5,900 | Ventrofixation. 
| 
T. 100. 2} 
| O’phorectomy. 
| 
Otphorectomy. 


6,800 Appendectomy. 


P. 60 
T. 98.8 
| Amputation of 
breast (malig- 
| Mant), 
Cystic tumor. 
| Cystic tumor. 
5,900 | Removal of tubes 
P. 72 and ovaries. 
T. 99.6 
14,300 Ventrofixation 
90 and adhesions. 
T. 100 
Odphorectomy. 
O’phorectomy. 
16,000 Gallstones. 
P. 114 
T. 99.4 
10,000 Ventral hernia, 
P. 90 
T. 98.6 
Laparotomy for 
abdominal 
tuberculosis. 


|| 
hours hours 
prior to after 
opera- opera- opera- 
tion. tion. tion. 
t I. 14,700 12,100 | 13,000 7,800 
P. 90 P. 80 P. 96 P. 94 
T. 99 T. 100.4] T.99.6 99.4 
Il. 12,500 9.400 7,500 7,200 
P. 86 P. 90 P. 4 P. 88 
T. 99.4 T. 100.4) T. 100.2 T. 100 
| 
8,000 | 5,000 
- P. 68 P. 64 
T. 99 T. 100.2, T. 99.6 
18,000 10,000 —_10,000 
P. 94 P. 90 P. 100 
| T.99.2 99.6 
11,000 9,400 
| P.90 
| T. 98.5 98.5 T. 99 
13,100 11,800 9,000 
P. 380 P. 76 P. 64 
T.99.8 T.99.8 TT.99.4 
7,000 | 12,000 10,500 
7.200 | P. 72 P. 60 
T. 98.4 P. 80 T. 99 T. 99 
T. 100.4 
/ P. 70 P. 90 P. 90 
a T. 98 T. 99.4 | T. 99.6 
7,500 | 7,500 2,800 
: P. 68 P. 92 P. 89 P. 31 
T. 99.6 T.100 | T.98.6 1.99.4 
f P. 102 P. 74 
T. 100 T. 99.8 
1. 5,900 . 2 15,600 | 10,600 7,500 
‘ P. 64 P. 76 P. 72 P. 72 
T. 99.4 T. 98 T. 99 T. 100 
If. 16,500 20,000 | 10,000 13,100 
P. 94 P. 90 P. 90 P. 110 
T. 99.4 T. 99.8 | T. 100.6 T. 100.6 
6,000 5,000 6,900 
P. 74 P. 80 P. 72 
T. 97.8 T. 93.5 T. 9 T. 98.6 
IV. 7,500 | 10,700 6,600 
f ee P. 86 P. 76 
T. 100.1! T. 99.1 
P. 108 
T. 98 T. 98.6 
VI. 10,000 16,000 18,100 | 12,800 
? P. 68 P. 98 P. 90 P. 98 
T. 98.2 T 99.6 | T.99.6 T.99 
P. 160 
3 T. sub. 
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(6) Exclusive of Case VII., Series II.—which from its nature should 
obviously be omitted from present consideration—the five highest leuco- 
cyte counts recorded occurred as follows: Case IL., Series II., 26,300, 
six hours after operation—ventrofixation ; Case II., Series I., 24,000, 
six hours after operation—odphorectomy ; Case VI., Series II., 21,500, 
twenty-four hours after operation—ventral hernia; Case I., Series II., 
20,900, twenty-four hours after operation—odphorectomy, etc.; Case I., 
Series I., 20,000, twenty-four hours after operation— odphorectomy. 
Excepting in these cases no leucocytosis of 20,000 to 1 cubic milli- 
metre or more was observed. 

(ce) One other of these cases requires special mention —Case IX., 
Series I. It will be observed that the leucocyte count before operation 
in this case indicated a condition of leucopenia, being 3800 (consider- 
able chlorosis also existed in this case, the color index being 0.50), and 
on the fourth day after operation it fell to 2800. The maximum 
leucocytosis in this case occurred about thirty hours after operation, 
and amounted to 10,900, which would be equivalent to 15,000 in one 
whose blood was normal to start with. 


CHART II, 


Temper-| Berore 6 TO 12 24 TO 30 48 TO 54 72 TO 78 96 TO 102 120 HOURS OR| 


LEUCOCYTES | PULSE HRS. AFTER | HRS. AFTER | HRS. AFTER | HRS. AFTER | HRS. AFTER | MORE AFTER 
ATURE | OPERATION | opERATION | OPERATION | OPERATION | OPERATION | OPERATION | OPERATION 


20,000 100 101 


15,000 90 | 100 Me 


PuL se/} 


000 99 
10, 80 TEMP. 9,300" 9,300] 9, 000 
NDRMAL Le 8,800 LEUCOCYTES 


4,000 | 60} 97° 


Average pulse, temperature, and leucocytosis in seventeen cases. 


(d) The least variation in the leucocyte count occurred in Case III., 
Series II., which was an oéphorectomy. The nature of the operation in 
itself, therefore,seems to have little effect upon the degree of leucocytosis. 

From Chart II.—which represents graphically the average pulse, 
temperature, and leucocytosis in the seventeen cases—it will be seen 
that the leucocytosis (taking the average) rises to its maximum in from 
six to twelve hours after operation, from which point it steadily declines 
to normal, which may be said to be reached about one hundred and 
twenty hours after operation. That there may be many exceptions to 
this average, however, without signifying sepsis is a fact demonstrated 
in the tables of Chart I. 
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CHArT III. (Serres II.)—PER CENT. AND AcTUAL NUMBER PER C.MM. 
OF RESPECTIVE VARIETIES OF LEUCOCYTES BEFORE AND AFTER 


OPERATION. 
| 
| _Poly- 
} Small — « | morpho- | Transi- | 
Case. Time. | lympho- | lympho- | nuclear aie | tional | Myelo- | Total, 
cytes. cytes. | neutro- | PBes. | forms, | cytes. 
} philes. 
I 12 hours prior 31% 12% | 649% Small 8% | 
| “to operation 1829 708 | 3186 | fract.%| 1 | 5,900 
I. | 30 hours after 2% 11% | 84% None | 3% |} 20,900 
operation 418 2299 | 17550 | | 
I. | 126 hours after 9% 12% | 754% | 4% 8%, | 5,900 
operation 531 703 | 44 | 177 fe 
} 
II. | 18 hours prior to! 104 % 5% | | 
operation 1732+ 825 13530 | 412+ — 16,500 
II. | 24 hours after 9% TH | 2% | 18.800 
operation 1692 1410 | 1528 | 8376 le 
II. | 168 hours after 22 % 114% | 6134 % 344 1% % | 15.300 
operation | 3366 1759+ | 9409+) 585+ 153 +5) 
III. | 18 hours prior to 35 % 15% | 45% | 1% 
operation | 2200 945 | 2335 | 68 6,300 
III. | 24 hours after | 7% 6% | 7.200 
operation | 504 432 | 6048 | . 
III. | 120 hours after 87 % 6 % 58 % 1% 6,900 
operation 2553 414 | 3657 69 ’ 
IV. | 12hours prior to| 43 % 5% | 49% | 1% 7,500 
operation | 8220 375 3675 | 
IV. 30 hours after 9 % 4% | 11.900 
operation 1071 476 9877 
IV. 126 hours after 28 %, 7% 60 %y 1% 6,600 
operation 1848 462 | 3960 66 ’ 
V.1 | 3 days prior to 25 %p 
po 1250 500 | 5,000 
V. | 6 days after | 8% 10% | 78% 1% 12,500 
Vv 14 da. 1844 | = 
ays after 4 lo 2% 
operation | 1248 10088 | 812° | 16,600 
VI. | 12 hours priorto) 10% 16 % | 68 | 10,000 
operation 1000 1600 | 6800 300 | 
VI. 30 hours after 7% 5% | 86% scams” 4 21,500 
operation 1505 1075 | 18490 | 
VI. | 150 hours after 18 %J 10 % 75%, | 1% | 6,000 
operation 780 600 4800 | 60 | ” 
VIL?) 60 hours prior to) 19% | 11%% | 68% | %% 
operation 2660 1610 9523 | 70 14,000 
VII. | 30 hours after 7% 6% 26,000 
operation 1930 1690 22100 | | 


Chart III. is a table of the differential computation of leucocytes, 
in percentages and actual number per cubic millimetre, made shortly 
before operation, again twenty-four to thirty hours after operation 
(except in one instance), and lastly, one hundred and twenty or more 
hours after operation (also excepting one instance) in the seven cases of 
the second series. 


‘ In this case an accident to the cover-glass preparations prevented a differential computa- 
tion on the first day after operation. One was made, therefore, on the sixth day when leu- 
cocytosis had declined to about the same degree as that of the first day after operation. 
Leucocytosis persisted at the fourteenth day, owing to diarrhoea and secondary anemia, This 
experiment is therefore vitiated. 

2 This is the case which died from shock sixty-six hours after operation, making the final 
examination impossible. 
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The chief object here is to demonstrate again what has so frequently 
been done before, namely, that the principal change in the colorless ele- 
ments of the blood in leucocytosis occurs in the neutrophiles, which are 
increased out of all proportion to the other leucocytes; indeed, in the 
instance of the small lymphocytes in my seven cases the second exami- 
nation made during the maximum leucocytosis showed actual diminu- 
tion in number per cubic millimetre in every case but one (Case VI., 
Chart ITTI.). 

The large lymphocytes are found, at the same time, slightly increased 
in actual number per cubic millimetre except in two cases (Cases III. 
and VI., Chart IITI.). 

Transitional forms, also, at the same time are increased to some 
extent except in one case (Case III., Chart IIL). 

In the case of the polymorphonuclear neutrophiles, however, there 
are no exceptions, and the increase in actual number is so considerable 
as to be readily apparent, while in relative number their percentage 
rises sharply in all but one case (Case II., Chart III.), where it remains 
nearly stationary, owing to the existence of a marked leucocytosis prior 
to operation, with comparatively little variation in this respect during 
the whole course of observations. (See Case II., Series II., Chart I.) 

In the first series of examinations, as before stated, two counts of the 
red corpuscles were made in eight cases—the first count shortly prior 
to operation, and the second from twenty-four to thirty hours after 
operation. I expected to find a diminution in erythrocytes following 
operation, especially in cases where any considerable blood was lost. 
The contrary, however, obtained. My attention was about this time 
called to an excerpt from an article by Ermanno Pinzani,’ who found 
the red cells and hemoglobin increased following odphorectomy, and 
evidently believed the increase to be real. 

The results in the eight cases of my first series were as follows: 

Case III.—The red corpuscles increase, in the second examination, 
more than 500,000 over the count in the first examination ; hemoglobin 
remaining the same, thus lowering the “ color index.” 

Case IV.—The numerical increase in the second over the first exam- 
ination is 1,400,000, while the hemoglobin advances from 70 per cent. 
to 90 per cent. 

Case V.—The cellular increase is 1,000,000 ; hemoglobin, 5 per cent. 

Case VI.—In this case the increase is insignificant. 

Case VII.—The numerical increase is 2,100,000, and hemoglobin, 5 
per cent. 

Case VIII.—The increase is again insignificant, being only 100,000, 
hemoglobin remaining unchanged. 


1 American Journal of Obstetrics, April, 1899. 
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Case IX.—The numerical advance is 300,000; hemoglobin, 5 per 
cent. 

Case X.—The cell increase is 500,000, while the haemoglobin 
advances 15 per cent. 

On account of these rather unexpected findings it was thought best to 
carry the observations a little further in the second series. A third 
examination was, therefore, made in the latter series, one hundred and 
twenty hours or more after operation, to determine whether this 
increase in erythrocytes was sustained. At the same time cover-glass 
preparations from each examination were stained and a systematic 
search made for nucleated red cells. It was believed that if the 
advance in red corpuscles were real, and not merely a phenomenon of 
transient character occurring in the peripheral blood, there would be a 
noticeable increase of nucleated red cells in the circulating blood, such 
as obtains in any blood regenerative process, notably in the secondary 
anemia following severe hemorrhage. 

The results of these observations in the second series are shown in 
the tables of Chart IV. It will be seen that while in every instance 
the second examination shows an increase in erythrocytes over the first 
of from 100,000 to 1,000,000, the third examination shows a return 
of the red cells to practically the number counted at the first exami- 
nation. The same is true of the hemoglobin to all practical purposes. 

The rule adopted in regard to the nucleated red cells was to record 
all observed while counting 300 leucocytes, taking a different cover- 
glass preparation for each 100 or 150 leucocytes counted, to avoid 
errors arising from faulty distribution of blood. 

Only one case (Case I., Chart IV.) shows any practical increase in 
the number of nucleated erythrocytes. It is significant that this is the 
case which shows the greatest and most persistent increase in red cells 
of any of the series, 

In view of the findings in this series it must, I think, be admitted 
that the apparent increase in the red cells following operation is not 
real—i. e., due to the excitation of the hemogenetic function, but 
rather is due either to the temporary abstraction of the fluid constitu- 
ents from the blood or merely a phenomenon of the peripheral blood 
and of transient character. 

To a certain extent the leucocytosis might be explained in the same 
way; but after all allowance is made for such possible error there 
would still be left no inconsiderable leucocytosis, which is further 
proved real by the changes in relation between the various forms 
which have been recorded in Chart III. 

It must further be admitted that chloroform anesthesia (which was 
employed in all of these cases, sometimes alone, and again only at the 
start and followed by ether) may play some part in the leucocytosis 
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following operation; for I have had the opportunity of observing that 
chloroform anzsthesia alone is capable of producing a leucocytosis in 
the peripheral blood, which, however, is scarcely more persistent than 
that produced by the digestion of a hearty meal, and consequently, of 
course, need not be seriously considered in this connection. 


Cuart IV. (Series II.)—TABLE OF ERYTHROCYTES, HA&MOGLOBIN AND 
NvucLEATED Rep CELLS BEFORE AND AFTER OPERATION. 


Number of 


| nucleated 
Case. Time. Erythrocytes. | Hemoglobin) Color index. red cells 
(v. Fleisch]). | per 300 
} leucocytes. 
_ bey 
I. 12 hours prior to operation 8,800,000 | 50 % 0. 66 One. 
I. | 80 hours after operation 4,800,000 65 % 0. 68 | Four. 
190 4,600,000 60 0. 65 None 
Il. 18 hours prior to operation 4,300,000 85 % 1.00 One. 
| 
II. | 24 hours after operation 4,600,000 92 % 1.00 | None 
III. 18 hours prior to operation 8,800,000 82 % 1.08 es 
Ill. 24 hours after operation 4,700,000 85 % 0.90 Two. 
« | 3,900,000 85 1.09 None. 
IV. | 12 hours prior to operation 3,400,000 80 % 1.18 One. 
IV. | 80 hours after operation 8,900,000 90 % | 1.15 None 
V. 8 days prior to operation 3,600,000 70 9° 1.00 * 
V. | 24 hours after operation 3,800,000 75 % 1.00 | . 
V2; Ildays “ 2,400,000 55 %% 1.14 
VI. 12 hours prior to operation 3,400,000 80 % 1.18 - 
VI. 30 hours after operation 8,500,000 80% | 1.14 e 
« 3,000,000 8% | Ls | “ 
| 
vu 2 days prior to operation | 8,100,000 50 0.80 


VII. | 30 hours after operation 3,900,000 65 %, 0. 8&8 | ” 

The conclusions which I think may be safely drawn from the fore- 
going are: 

1. An increase of from 5000 to 10,000 leucocytes per cubic milli- 
metre following operation in from-six to thirty-six or even forty-eight 


1 The record of this examination for estimation of red cells and heemoglobin has been lost. 
2 This is the case before spoken of, in which a persistent diarrhcea followed operation, 
causing secondary anemia. 
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hours is a normal post-operative condition, provided it be not sus- 
tained. 

2. Probably the maximum leucocytosis in the majority of cases 
occurs within the first twelve hours after operation, and is very tran- 
sient. 

3. The leucocytosis in the normal reparative process bears but slight 
relation to the pulse and temperature. 

{ ; 4. A post-operative leucocytosis of 10,000 or more above the indi- 
vidual normal sustained for more than a few hours may be looked 
upon with suspicion. 

5. The apparent increase in number of erythrocytes following opera- 
tion is not caused by an actual increase of red cells in the circulating 
blood. 

To Drs. Eugene Boise and Richard R. Smith, of Butterworth Hos- 
pital, and Drs. Schuyler Graves and O. E. Herrick, of the Union 
Benevolent Association Hospital, I am indebted for the opportunity of 
making these observations, every courtesy possible being extended me 
by all of these gentlemen during their respective services. 


ENTRANCE OF AIR INTO THE VEINS, AND ITS TREATMENT. 


By MAtcotm GoopripGE, M.D., 
OF NEW YORE CITY, 
INSTRUCTOR IN SURGERY, NEW YORK POLYCLINIC, ETC, 


(From the Physiological Laboratory of Columbia University, at the College of Physicians 
and Surgeons, New York.) 


AvtTHouGH the dangers accompanying sudden entrance of air into 
the venous circulation were recognized early in the eighteenth century 
by such observers as Redi, Valsalva, and Morgagni, it remained for 
Beauchesne, in 1818, to first report a death, verified by autopsy, due 
to entrance of air into the jugular vein during an operation for the 
removal of a tumor from the neck. 

The discussion following Beauchesne’s report has been carried on dur- 
ing the past century by such clinicians and experimentalists as Barlow, 
Mirault, Delaporte, Ammussat, Cormack, Wattman, and others— 
during the early part of the nineteenth century—and later by Senn, 
Hare, Treves, Porter, Hektoen, Draper, and Davidson. 

The conclusions which have been reached are various. On the one 
hand, we have heard warnings against its dangers; others have 
endeavored to dispel the dread of this accident existing among sur- 
geons. Some have taught that the merest bubble of air entering the 
veins may cause alarming symptoms, possibly death ; while others have 
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claimed that large quantities of air may be injected into the veins near 
the heart with no ill effects save a slight, temporary fall in the blood- 
pressure. Even among those who have believed in the dangers attend- 
ing the accident, opinions have differed as to the direct cause of death. 

Treves believed that death was due to arrest of pulmonary circula- 
tion, the air in the right heart being mixed with blood, and preventing 
action of the tricuspid and pulmonary valves, but little blood reaching 
the left ventricle, and anzemia of the brain following. 

Cormack thought that death was due to gaseous distention of the 
right heart. 

Bell asserted that the cause of death lay in the transference of air 
to the base of the brain, with consequent respiratory paralysis. 

Virchow claimed that complete air embolus of the pulmonary artery, 
with consequent loss of blood to the coronary circulation and arrest 
of the heart in diastole, was the immediate cause of death. 

In citing these cases I have by no means exhausted the differences 
in opinion which have existed during the past century among eminent 
observers. 

While the cause of death has been a subject of much controversy, 
the fact that death does occur and is due directly to the entrance of 
air into the veins is acknowledged by surgeons generally, there being 
few notable exceptions. . 

Hare, in 1889, published a paper in the Therapeutic Gazette voicing 
views on this subject at variance with the popular idea. In comparing 
his paper with that of Senn’s, published four years previously, we must 
be impressed with the fact that in experimental work personal 
equation plays no insignificant part. Both are men whose opinions 
carry weight ; and yet we find, on the one hand, Hare, after experi- 
menting with some seventy dogs, asserting that even large quantities 
of air do little harm, while small amounts, varying from 20 c.c. to 40 
c.c., injected into the jugular vein cause little more than slight tran- 
sitory fall in blood-pressure ; on the other hand, Senn found that small 
quantities of air when injected into the jugular vein proved fatal in a 
large percentage of his dogs. 

While this accident occurs more commonly during operations in the 
neck and axillary regions, the veins in other parts of the body are by 
no means exempt. 

Davidson reports the case of a Hindoo woman who died suddenly, 
after a normal labor, and in whom the autopsy revealed dilated uterine 
veins, congested lungs, and a right ventricle filled with mixed air and 
blood. 

So, also, Wyman reports a death following rapidly the aspiration of 
a pelvic tumor, where the autopsy showed a right heart dilated with 
air, while neither ventricle contained any blood. 
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Volkmann reported a death due to entrance of air while aspirating a 
longitudinal sinus. 

Bergmann describes the case of a man whose occiput was injured ; 
the man died in four hours. On post-mortem examination both lungs 
were found cedematous, and there was a very extensive form of air 
embolism, the air probably entering through the injured torcular. 

A death has been reported from entrance of air into the sinuses of 
the dura mater. However, so much more frequently has this accident 
occurred during operations in the region of the axilla and neck that 
this has come to be known as the ‘‘ danger zone.” 

Senn says: ‘‘ Clinical observation and experimental research have 
established the fact that the venous circulation is directly influenced 
by respiration within a certain area, and that inspiration of air, in the 
majority of cases, takes place in the veins thus affected, constituting 
the justly much-dreaded ‘danger zone.’ ” 

It is in these veins near the heart that the so-called suction force is 
exerted. When a vein is completely severed and its lumen closed by 
collapse of its walls the danger is practically ni/. Partial division or 
nicking of the vessel constitutes the condition favorable to the drawing 
of air into the vein. 

The peculiar relation of the external jugular vein to the cervical 
fascia and of the axillary vein to the costo-coracoid fascia renders the 
lumen of these vessels patulous even when cut through. This is also 
true of veins whose walls have been diseased, thickened by calcareous 
deposits, or in such conditions as periphlebitis, where the surrounding 
inflammatory tissue is intimately connected with the walls of the veins. 
Thus the factors in this region upon which this accident depends are 
two—patulous veins and suction force exerted during inspiration. 

The accident has occurred with greatest frequency during removal 
of tumors from the neck and axilla, amputation at the shoulder-joint, 
resection of the scapula, ligation of the subclavian, and venesection 
of the jugular vein ; but it may occur in the most trivial operation in 
this region, and more frequently in the cervical veins than in the 
axillary. 

The symptoms attending this accident as described by various sur- 
geons and coinciding with my own observations in experiments on dogs 
are: A hissing noise accompanies the entrance of air into the vein ; 
the blood-pressure immediately falls; the heart—at first tumultuous, 
with a churning sound plainly heard over the precordial area, syn- 
chronous with the heart action—becomes rapidly weak and irregular ; 
convulsive twitchings of the entire body occur; at this time (and the 
preceding symptoms have occupied scarcely thirty seconds) the pulse 
has disappeared, the heart has ceased except for an occasional impulse, 
the breathing becomes labored and rapid, and after a few violent 
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inspiratory efforts the animal dies. The picture is one of cardiac 
failure, with secondary respiratory paralysis due to anemia of the 
brain centres. 

While working with Dr. Kemp in the Columbia Physiological 
Laboratory, two years ago, to determine the effects on blood-pressure 
of infusion with normal salt solution introduced at temperatures rang- 
ing from 105° to 120° F. the following accident occurred : 


A moderate-sized dog was given a dgm. of morphine at 10 a.m. ; Y 

at 10.45 a.m. ether was administered. When the animal was com- 
letely anesthetized a tracheotomy was performed for convenience 

in administering the ether during the further course of the experi- 
ment. 

The right carotid was then opened, and into it was inserted a man- 
ometer tube, which in turn was attached to the kymograph, so that any 
changes in blood-pressure occurring during the experiment might 
readily be noted. 

The right femoral artery was exposed, and into it a canula was tied. 
As a final procedure the femoral vein was opened, and through the 
canula placed in its lumen we expected to perform our infusion. The 
saline infusion was then prepared at a temperature of 105° F. and 
placed in the douche bag. The kymograph was set in motion and the 
normal blood-pressure noted—i. ¢., 182 mm. We now removed through 
the canula placed in the femoral artery 100 c.c. of blood ; the pressure 
slowly fell during the bleeding to 110 mm. After waiting two minutes 
for spontaneous recovery in pressure, which invariably occurs after 
bleeding, we prepared to start our infusion. 

The canula in the femoral vein was carefully filled with salt solution, 
so that no air might enter when the infusion was started. Through 
some misunderstanding the same precaution was not exercised on the 
tube of the douche bag, consequently it was filled with air between the 
clip and the distal end; so when it was attached to the canula in the 
vein and the clip opened, a column of air 3 feet long and 6 mm. in 
diameter was forced into the vein by the pressure of the fluid in the 
bag; about 12 c.c. of air must have been injected in this way. The 
air was plainly seen rushing through the glass canula. The blood- 
pressure fell in a few seconds to near zero. (See Fig.1.) The churning 
sound observed in these cases was distinctly heard ; the heart’s action 
became at first tumultuous, and then rapid and weak ; convulsive mus- 
cular twitching began ; respirations were labored and inspirations deep 
and gasping ; death seemed certain. Instead of removing the canula and 
stopping the infusion the saline was immediately increased in tempera- 
ture to 120° F., and artificial respiration by means of Hoyt’s artificial 
respiration apparatus was begun. Slowly the action of the heart 
returned ; a slight tracing reappeared on the drum, and the blood- 
pressure slowly arose. The infusion was continued, being given very 
slowly ; artificial respiration was fixed at 20 per minute; in fifteen 
minutes the heart had regained its expansile force, the tracing on the 
drum was normal, and respiration was much improved. Accordingly 
both infusion and artificial respiration were stopped. The blood- 
pressure remained at 156 mm., and we continued our original inten- 
tions on the same dog for the subsequent hour and a half. 
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This experiment was particularly valuable because of the fact that 
the entrance of air was entirely accidental, and happened under con- 
ditions that might well have occurred clinically. It seemed to show 
that the entrance of air into a vein under pressure was dangerous and 
might lead to a fatal termination. It also seemed that in the treat- 
ment of this condition direct venous infusion with normal salt solution 
at a temperature of 115° to 120° F. and artificial respiration were 
important factors. I was lead by this result to continue the experi- 
ments on a series of dogs at the Columbia Physiological Laboratory last 
winter. 

In the first five experiments the following routine was followed : The 
dog was given morphine in dosage from 5 egm. to 1 dgm., according 
to its size; after waiting half an hour the animal was etherized and 
tracheotomy was performed. The femoral vein was exposed for injec- 
tion of air and infusion; a canula with a stopcock attachment con- 
necting with the atmospheric air, in order that the syringe might be 
filled without removal from the vein, was inserted and tied in place, 
and the carotid artery on the right side was then exposed and con- 
nected by means of a manometer tube to the kymograph. I have 
chosen Experiment 3 as a fair representative of this class. 


A white setter, weighing forty pounds, was given 1 dgm. of morphine, 
and 75 c.c. of air was injected into the vein. The pressure dropped 
from 124 mm. to 8 mm. in a period of time covering fifty seconds. 
Immediately following the entrance of air the heart became tumult- 
uous ; a churning sound was plainly heard in the chest; in a few 
seconds the heart became weak and irregular, the femoral pulse disap- 
peared, and finally the heart ceased to beat perceptibly. The respira- 
tions were not affected until some seconds after the heart began to show 
the first changes; then they became labored and more rapid. This was 
followed by the peculiar forced inspirations noted in all these cases, 
and the respirations did not cease entirely until one minute after the 
last heart tracing was noted on the drum. An infusion of normal salt 
solution at a temperature of 120° F. was given, without the slightest 
result ; the dog was dead. The autopsy revealed the right ventricle 
distended with air; the large venous trunks contained many air bub- 
bles, as did the pulmonary artery. The coronary vessels were found 
filled with air emboli and the heart was fibrillating ; this continued for 
about fifteen minutes. 


In all these dogs the air was injected with considerable force ; the 
maximum amount used in any individual case was 75 c.c. Infusion 
was resorted to in six dogs, with recovery in two. In one of the dogs 
which recovered I believe such would have been the case with no 
treatment ; thus there was but one favorable result following treatment 
by infusion alone. (See Fig. 1—accidental entrance of air during 
infusion.) 
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In one dog, after a temporary rise in blood-pressure, too much infu- 
sion was allowed to enter the vein, and it died of pulmonary cedema. 

In another dog death occurred when artificial respiration was begun 
after a temporary rise in blood-pressure had been noted following 
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On the rest of the dogs experimented upon infusion had no effect 
whatever. In all the primary effect of air injection was on the heart, 
the respiratory symptoms being secondary. An autopsy was performed 


I 
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after each experiment, except Experiment 1, where entrance of air was 
accidental, and in all the animals the coronary vessels were found full 
of air emboli and the heart fibrillating ; in four of the five the right 
ventricle was distended with air. 

I am inclined to believe that death in these cases was due to one of 
two possible causes: First, gaseous distention of the right ventricle, 
with loss of contractile power, failure of both pulmonary and tricuspid 
valves to act, failure of blood to reach the left ventricle, and conse- 
quently anemia of the brain centres. The second, and it seems to me 
the more important factor in the death of these animals, was the plug- 
ging of the coronary vessels with air emboli. The heart being deprived 
of its circulation was thrown into fibrillation, and death ensued. This 
was observed by Cunningham in 1898. Erichsen, Cohnheim, Rech- 
berg, Porter, and others found that by tying off the coronary vessels 
or injecting them with a preparation of wax, paraffin, and soot, thus 
completely shutting off the intrinsic circulation of the heart, the heart 
becomes irregular, the pressure sinks, and the ventricles beat arryth- 
mically ; that is, they cease to beat as a unit, but individual muscle 
fibres continue an inco-ordinate contraction for some time. This is 
precisely the condition observed in these dogs. 

I cannot agree that respiratory failure plays a primary part in the 
result, as is believed by Hare and others. Hare reports two cases in 
which he injected the carotid artery ; in one 40 c.c. of air was used, 
and in the other 20 c.c. ; each was equally fatal, and respiratory failure 
was in these cases the primary cause of death, the heart beating some 
time after respiration ceased. His deductions based on these experi- 
ments are as follows : 

‘* Under such circumstances ” (air injected into the carotid) ‘‘ the 
results are quite different from those seen after opening the jugular 
vein, but nevertheless totally disprove the theory that it is by cardiac 
failure that death under such circumstances occurs.” This statement 
holds good only in so far as injection of the arteries with air is con- 
cerned, air emboli being carried directly to the base of the brain and 
the respiratory centres, while, when the venous system is injected the air 
is carried to the right ventricle, and the resulting mechanical dilatation 
of that receptacle causes anemia of the brain centres and secondary 
respiratory paralysis. If Hare means to apply the results of his 
experiments with injection of air into the arteries to similar injections 
of the veins I think his conclusions are obviously erroneous. (See 
Fig. 5, Experiment 17.) Rapid injection of air was an important 
factor in obtaining the preceding results, for, as will be seen later, con- 
siderable quantities of air may be slowly injected without serious effect. 

I was impressed with two facts in my first experiments: First, that 
entrance of air into the veins is a serious accident, which may well 
VOL, 124, NO. 3.—SEPTEMBER, 1902. 31 
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result fatally ; and secondly, that when the right heart is distended with 
air, infusion can be of little service until that air is removed. I believe 
with Treves that artificial respiration is unnecessary, if not contra- 
indicated, there being no primary respiratory failure, and the dyspnea 
being due not to lack of air, but lack of blood in the lungs. 

In 1885 Senn, after injecting air into the veins of dogs, aspirated the 
right heart by means of a needle about 2 mm. in diameter, forced 
through the chest wall into the ventricle; 30 per cent. of his dogs 
recovered after this treatment. It seemed to me that if this were fol- 
lowed by infusion of saline at high temperatures we might expect even 
a higher percentage of recoveries. Accordingly I experimented on 
some eleven dogs, with this object in view. The same routine was fol- 
lowed as in the former experiments, with two differences: the external 
jugular vein was used for our injections of air instead of the femoral, 
and in the treatment an aspirating needle, 2 mm. in diameter, was 
forced into the right ventricle, and the air removed by means of Hoyt’s 
vacuum pump before infusion was begun. I shall let Experiments 10, 
13, 15, and 17 represent this class. 


Experiment 10 (No. 1).—This dog—a_ heavily built bulldog, 
weighing 34.5 pounds—was given 1 dgm. of morphine about an hour 
before the anzsthetic was commenced. As we intended to allow this 
dog to come out of ether we did not do tracheotomy. As much care 
as possible was used in asepsis; after anssthetizing, the carotid and 
jugular were exposed and treated as in the other experiments. Every- 


thing being ready, the kymograph was set in motion and the normal 
pressure noted; in this case it was 148 mm. After waiting five 
minutes 75 c.c. of air from an Ultzman syringe was injected into the 
left jugular vein. The effect was instantaneous ; within ten seconds the 
pressure fell from 140 mm. to 40 mm. ; the heart was tumultuous; the 
churning sound before described was plainly heard; in a few more 
seconds the pressure had fallen to 18 mm. (which is practically zero, 
as it will never fall to actual zero, even when the animal is quite dead, 
until the arterial canula is removed); the heart grew rapidly weak, 
until all pulse tracings finally disappeared from the drum ; the respira- 
tions still continued, however, though labored and gasping at this time. 
We then inserted a needle into the fourth left interspace, about an 
inch from the sternum; the vacuum apparatus was set in motion and 
a vacuum created in the bottle; the needle was then thrust obliquely 
into the right ventricle, and about 150 ¢.c. of air mixed with blood 
was drawn off. The pressure arose immediately, the pulse tracings 
reappeared on the drum, and the cardiac expansions increased ; at this 
point infusion was begun, and about thirteen ounces of normal salt 
solution at a temperature of 120° F. was allowed to run in very slowly. 
One minute after this treatment the pressure had risen to 128 mm.; 
infusion was stopped, the vessels were tied, and the wound was closed 
with catgut sutures.. The dog was then placed in a cage, was wrapped 
in blankets, and was surrounded by hot-water bottles. The ether was 
stopped at 1 p.m.; at 2 p.m. the dog came out from under the influ- 
ence ‘of his anesthetic ; at 5 p.m. the same day he was weak, but able 
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to stand. At this time half a pint of milk was given him, which he 
retained. The next day he got ‘‘ regular diet.” 
days he continued to do well, took his nourishment eagerly, and, with 
the exception of a stitch abscess in the femoral incision, was apparently 


as well as before the operation. 
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No. 2.—On the morning of the sixth day the same dog was again 
etherized, the opposite jugular was exposed and opened, and 75 c.c. of air 
was injected. Immediately the same symptoms developed as were present 
in this dog six days previously. No treatment was resorted to in this 
After waiting for five minutes the chest was 


case, and the dog died. 
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opened, the right ventricle was found distended with air, the auricles 
were spasmodically contracting, the coronary vessels were filled with 
air emboli, and the heart was fibrillatiug; this continued for fifteen 
minutes. The old puncture scar was visible at the base of the right 
ventricle ; there was no blood in the pericardium. 
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Experiment 13.—A dog weighing forty-four pounds was given 8 
cgm. of morphine, anssthetized with ether, and dealt with in the 
manner above described. Everything being ready, the kymograph 
was set in motion at 11.38 a.m.; at 11.44 a.m. 75 ec. of air was 
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injected into the jugular vein. The blood-pressure immediately fell 
from 162 mm. to 50 mm.; the heart continued to beat perceptibly, 
the tracing on the drum showed Jess expansion, and the pulse was 
rapid, weak, and irregular. We did not resort to any treatment at 
this time. After waiting four minutes the pulse began to improve, 
and the pressure slowly rose until it reached 160 mm., and the dog 
was in quite as good condition as before the air was forced into the 
veins; thus in this case 75 c.c. of air had but a transitory effect on 
the heart. After waiting for twenty minutes (and during that time 
the heart remained in good condition) we forced 75 c.c. of air into 
the jugular vein (see Fig. 3); instantly the pressure fell, the femoral 
pulse disappeared, and the tracing on the drum was barely perceptible ; 
in about two minutes the gasping respiration peculiar to these cases 
commenced. We then injected 50 c.c. of air; in three minutes after the 
first injection of air the dog was apparently dead. At this juncture the 
needle was inserted and the right ventricle was aspirated; in a few 
seconds a faint impulse was felt against the needle, and this was followed 
by a feeble tracing on the drum, and respirations began again. An 
infusion of normal salt solution at a temperature of 120° F. was begun, 
and the pressure slowly rose until in three minutes it had reached 180 
mm., about a pint of salt solution in all having been used. After waiting 
twenty minutes the dog was killed with chloroform. On opening the 
chest no air was found in the heart or coronary vessels and no effusion 
of blood in the pericardium. 

Experiment 15.—A fairly large dog weighing thirty-eight pounds 
was given 9 cgm. of morphine; at 10.30 a.m. anesthesia with ether 
was started, and the operation was proceeded with as in the other 
experiments. At 11.08 a.m. the kymograph was started and a normal 
tracing obtained; at 11.10 a.m. 50 c.c. of air was injected into the 
jugular, and this was followed by a slight fall in blood-pressure, which, 
however, was speedily recovered from, and no treatment was necessary. 
At 11.15 a.m. 100 ¢.c. of air was injected; the pressure fell directly 
from 150 mm. to 12 mm.; no heart-beat was registered; no pulse 
could be felt; there were several gasping inspirations, and the dog 
seemed quite dead. After waiting some seconds to make sure that 
the animal would not recover spontaneously, and still no tracing 
showing any movement of the heart, the right ventricle was accord- 
ingly aspirated, and when a few ounces of mixed air and blood had 
been drawn off the heart’s action could be felt against the needle, and 
also the tracing and pulse reappeared. In this case no infusion was 
done; the pressure rose to 150 mm., and the heart’s action continued 
fairly good—a little irregular for a few minutes, and later quite 
normal. At 11.30 a.m. 100 c.c. of air was injected, causing a fall] in 
blood-pressure, but the heart continued. (See Fig. 4.) At 11.35 a.m. 
the blood-pressure had risen to 120 mm., and 50 ¢.c. of additional] air 
was injected. This was sufficient; the pressure fell, and there was 
neither pulse nor tracing in forty-six seconds. The dog being prac- 
tically dead, the heart was aspirated, when the pressure rose to 72 
mm. in one minute, the pulse being then slightly irregular and feeble. 
It continued in this manner until 11.40 a.m., when an infusion was 
done. This was followed by another rise in pressure to 125 mm., an 
increase in the force of the heart, and a regular pulse. The animal was 
finally killed by an injection of 100 ¢.c. of. air into the jugular vein. 
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An autopsy showed the right ventricle filled with air ; the coronary vessels 
contained air emboli; there was no effusion into the pericardium. 

Experiment 17 (No. 1).—In this case we determined to do a sterile 
operation, inject air, aspirate only, and allow the dog to recover if he 
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would. The dog in this case was a large, powerful bulldog, weighing 
forty pounds. He was accordingly given 1 dgm. of morphine at 10.30 
a.M., and at 11 a.m. ether anesthesia was started. The right carotid 
was opened, a manometer tube was inserted, and also the left jugular 
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vein was opened. No tracheotomy was done in this case. At 11.34 
A.M. 125 c.c. of air was injected into the jugular. (See Fig. 5.) The 
pressure fell immediately from 140 mm. to 20 mm.; the heart’s action 
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ceased, no pulse being perceptible, and no pulse tracing was observed 
for thirty-two seconds; a needle was then introduced into the right 
ventricle and 150 ¢.c. of mixed air and blood withdrawn. Almost 
immediately the pressure began to rise and the heart’s action to be 
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shown on the tracing. In this case the pressure rose very —,: 
requiring one-half hour to reach 90 mm., and the expansion of the 
ventricles was greatly restricted compared with the normal tracing at 
first obtained. The wounds were sutured and collodion dressing was 
applied. The dog was placed in a cage and was surrounded by hot- 
water bottles. He recovered from the anesthetic about 2 p.m.; when 
seen at 4 p.m. he was in good condition. The next day he was placed 
on a “* regular diet.” The dog recovered strength so rapidly that it 
was decided to repeat the experiment on the same animal. 

Experiment 17 (No. 2).—On the sixth day the dog was given 1 dgm. 
of morphine, and later was anesthetized; the opposite vessels to those 
used in the first case were then exposed and treated as before. In 
the second operation the respiratory tracing was attached to the 
kymograph to show the effects of air on the respiration more clearly. 
When the kymograph was started the large excursion in the heart 
tracing often noticed after morphine has been given was seen in this 
case. The heart’s action was good; pressure 180 mm.—higher than 
it had been before the first operation. At 10.55 a.m. the respirations 
were 20 per minute; pulse 98. At 11.08 a.m. 125 c.c. of air was 
introduced into the jugular vein; immediately the pressure fell from 
180 mm. to 28 mm., and in twenty-four seconds no tracing was per- 
ceptible on the drum and no pulse could be felt. There was little 
change in the respirations for several seconds after this, and they con- 
tinued for two and one-half minutes after the heart had ceased, deep 
and gasping, as was beautifully shown on the tracing: (See Fig. 6.) 
The dog died, and on autopsy the right ventricle, as in other cases, 
was found dilated with air, and air was found in the coronary 
vessels. 


The great excursion of the respiratory tracing in the preceding 
experiment demonstrates the deep inspiratory efforts of the animal, 
caused by anemia of the brain centres when the cardiac circulation is 
interfered with. I think that this chart (Fig. 6) clearly shows—Hare’s 
opinion to the contrary notwithstanding—that in the venous injection 
of air failure of respiration is dependent on cardiac failure. 

In eleven experiments (from 7 to 17 inclusive), of which four have 
been described (vide supra), nine dogs recovered after aspiration and 
infusion, one dog died because the needle used was too small to aspirate 
the heart, and one dog died in spite of treatment. Two of the animals 
which finally recovered required large quantities of air (250 to 400 
c.c.), injected forcibly, before the pulse tracings on the kymograph 
entirely disappeared. Three of the dogs which recovered were eventu- 
ally killed by venous injection of air (see Experiments 10, No. 2, 15, 
and 17, No. 2), and on autopsy the coronary arteries were found in- 
jected with air, the right ventricle was dilated, and the heart was 
fibrillating. The introduction of the needle into the heart had no ill 
effects on that organ, and in but one case was any leakage into the 
pericardium found. 
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In applying the results of these experiments to the operating-room 
and the human subject I would divide the treatment into two parts — 
preventive and radical. 

1. Preventive. When operating in the region known as the “danger 
zone” none but the prone position should be permitted, for should one 
of the veins be injured the semiprone or sitting posture predisposes to 
entrance of air into the veins. If any dissection is necessary, as is 
often the case, it should invariably be performed with a blunt instru- 
ment, never with a scalpel. Especial care should be used if the 
operation be one for the removal of cancerous or tuberculous glands, 
which are always more or less intimately connected with structures ad- 
jacent. 

2. Radical. Should attention be called by the hissing sound accom- 
panying the rush of air into the veins to the injury of a vessel in 
this region, the finger should be forced into the wound to prevent 
further entrance of air, the wound cavity should be filled with salt solu- 
tion, and the chest should be compressed forcibly. If bubbles are seen 
in the fluid contained in the wound they are due to air coming out. 
If, however, the heart becomes tumultuous, if the churning sound 
attracts attention, and if the respirations become labored and the 
inspirations forced, a needle should be inserted into the fourth left 
interspace one inch from the left border of the sternum ; it should be 
directed obliquely upward and backward, and the right ventricle will 
be entered ; aspiration should be continued until the blood comes out 
unmixed with air; then, an assistant having previously prepared a 
solution of normal salt at a temperature of 115° to 120° F., the patient 
should be infused until fluid has been introduced equal in quantity to 
the blood taken from the heart. The most convenient region in which 
to perform this infusion is the median basilic vein. 

To sum up, the following facts seem clear : 

1. That entrance of air into the veins, even in small amounts, is to 
be dreaded, as it may result in death. 

2. That death is due to gaseous distention of the right heart or to 
air emboli in the coronary vessels, and not to primary respiratory 
paralysis. 

3. That combined treatment by aspiration and infusion we may 
expect to be attended with good results. 

In conclusion, I would say that I believe the statement “ that large 
quantities of air may be introduced into the veins without unfavorable 
result” to be pernicious teaching and not supported by fact. 

(1 wish to avail myself of this opportunity for thanking Mr. J. T. 
Hoyt for the very valuable assistance rendered me in his management 
of the apparatus during the course of these experiments. | 
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A CASE OF SUBPECTORAL ABSCESS. 
By Gwitym G. Davis, M.D., 


OF PHILADELPHIA. 


In the issue of Tue AMERICAN JOURNAL OF THE MEDICAL SCIENCES 
for November, 1900, Dr. John H. Musser has gone over the literature of 
this affection, with an abstract of twenty-three cases besides those of 
his own. 


The present case occurred in a man, aged thirty years. He was a 
worker in the boiler-room of a paper mill. Ten days previous to 
admission to the Episcopal Hospital, while firing boilers, he became 
overheated and went outside to cool off. He says this caused him to 
catch cold, and in a few days he noticed a lump forming on the left 
side of his chest. He stated that he was subject to colds and attacks 
of sweating. He was a Pole and spoke no English, and it was difficult 
to elicit the history. 

On admission his temperature was 102° F.; pulse, 118; respira- 
tion, 28. On the left side of the chest was a large mass which extended 
from the nipple below to the clavicle above, and from the edge of the 
sternum out nearly to the deltoid pectoral groove. It was not red, but 
was tender and pitted on pressure, and deep fluctuation was plainly 
evident. The swelling was not pointed but flat, showing that the pus 
was deep seated. There was no tendency shown anywhere on the sur- 
face of pointing or breaking through. The axilla was absolutely healthy, 
and, as can be seen from the accompanying illustration, the anterior 
edge of the axillary fold was not encroached on. The depression which 
normally exists between the inner edges of the deltoid muscle and upper 
edge of the pectoralis major was perfectly preserved. There were no 
lesions on the left arm, but on the left hand there were the remains of 
several old cuts, but nothing recent. He failed to recall any injury to 
the affected parts or any recent suppurative lesions of the toe He 
had an irritative cough with a scanty expectoration of white, frothy 
sputum. Physical examination of the chest was negative. 
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An incision was made under the anterior fold of the axilla and several 
ounces of greenish pus evacuated, a large drainage-tube being intro- 
duced. In four days the temperature had fallen to normal, the 
drainage-tube was removed, and his cough had disappeared. Later 
he was discharged practically cured. 

The pus which was evacuated contained an enormous number of 
staphylococci, with some streptococci. 


In searching for a cause nothing positive could be found. That 
the coughs to which he was subject originated the trouble is not 
likely. The cough which he had on admission was evidently secondary 
to the irritation of the pleura from the inflammation just outside. It 
ceased as soon as the abscess was evacuated. Had infection followed 
lung trouble it would have shown itself in the lymphatic glands around 
the root of the lung. It could only have involved the subpectoral 
tissues by setting up a localized pleurisy and the infection travelling 
by direct continuity of tissue. If this had been the origin there would 
not only have been a previous history or evidence of lung trouble at 
this point, but the abscess would not have healed so rapidly after being 
opened. In localized empyemas which point externally healing is 
usually a very slow process, a sinus remaining for a long time. 

If the origin of the infection is sought in the hand, here again we 
find the evidence insufficient ; not only were the cuts slight, but they 
had evidently been received a long time previously and had given rise 
to no inflammatory troubles. Infection in such cases shows itself in 
an involvement of the glands at the inner side of the elbow or the 
glands in the axilla which lie slong the axillary vessels. These were 
absolutely not involved. A possible explanation might be found in 
his occupation. Being a fireman and engaged in shovelling coal, it is 
possible that he may have strained some of the deep fibres of the pec- 
toralis major muscle. The serous effusion following might have become 
infected through the blood. Calling it idiopathic seems to be begging 
the question. None of these explanations being satisfactory, we must 
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simply admit that we do not know the manner and origin of the 
infection. 

An interesting feature of the case is the fact that the abscess showed 
no signs of pointing, and the question suggests itself as to what would 
have been the course of events ‘iad it been allowed to go on. The pus 
would not be likely to extend upward on account of the clavicle, and 
the costo-coracoid membrane. 

It might have burrowed inward to the anterior mediastinum or 
involved the pleura, or, as is most likely, it would have pushed its way 
toward the axilla and opened along the anterior edge of the axillary 
folds. If, however, it passed behind instead of in front of the pectoralis 
minor muscle it would then have bulged into the axilla and showed 
itself somewhat more posteriorly. 

In view of the thickness of the tissues covering the abscess and the 
lack of any evidences of their implication in the inflammatory process, 
it is not likely that the pus would have found an exit superficially 
through the skin. 


ANOMALOUS POSITION OF THE COMMON CAROTID, VISIBLE 
IN THE PHARYNX. 


By GEORGE B. Woop, M.D., 
OF PHILADELPHIA. 


ALTHouGH generally considered of not much importance, anomalies 
of the carotid artery do occasionally present peculiarities which, under 
certain diseased conditions, would lead to most unfortunate accidents, 
and, therefore, I desire to report the following case : 


E. M., aged five years, born in Philadelphia, was brought by her 
mother, because of nasal discharge, to Dr. Freeman’s clinic at the 
Children’s Hospital. The child was well nourished, more than usually 
bright, and seemed perfectly well except for her nasal condition, and 
apparently possessed no outward abnormality nor deformity. Her 
catarrhal condition dated from a cold of the previous winter. She 
sleeps with the mouth closed and has no symptoms of nasal obstruction. 
The only serious sickness which the child has had was considerable 
gastro-intestinal trouble when an infant only a month or so old. 

Examination. There is practically no enlargement of the cervical 
] aoe giands, though one very small nodule can be felt at the angle 
of the jaw on the left side. On the same side the pulse of the anterior 
carotid artery is easily felt just behind the angle of the lower jaw, and 
can be traced downward to the upper border of the thyroid cartilage. 
On the right side there is no pulsation behind the angle of the jaw, the 
carotid pulse being first perceived at a point about a quarter of an inch 
above the upper edge of the thyroid cartilage. From thence downward 
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the beating of the right carotid can be readily traced. The left nasal 
fossa is very free, though containing considerable thick mucopurulent 
secretion, especially along the floor. The septum is fairly straight, and 
the turbinals smaller than normal. The right fossa is also free, and 
contains considereble thick, almost crust-like exudate. The pharyn- 
geal vault is freely visible through both fosse ; and the pharyngeal 
tonsil seems small and not obstructing. The teeth are in perfect condi- 
tion, and the palatal arch about normal. The fauces are not congested, 
and the faucial tonsils only slightly enlarged. On the right side of 
the pharynx, projecting at times almost to the median line, is a large 
pulsating bloodvessel, about the size of a lead-pencil. By forcibly 
depressing the tongue, this bloodvessel can be seen running from below 
upward and slightly inward until it reaches a point about opposite the 
uvula, whence it takes a course slightly outward and upward. No 
posterior rhinoscopic view is possible on account of the irritability of 
the throat. The lingual tonsil and larynx are normal. 


Showing the position of the pulsating vessel (x) on the right side of the posterior 
pharyngeal wall. 


The diagnosis of the nasal condition is incipient atrophic rhinitis, but 
the condition which interests us at present is the arterial anomaly. It 
is impossible, without a post-mortem examination or dissection, to state 
exactly what artery is involved and how the blood supply to the throat 
and nose is changed by the anomalous condition. There are two prob- 
abilities: either an enlargement of the internal carotid artery, with 
absence of the external carotid artery ; or an enlargement of the ascend- 
ing pharyngeal,with absence of the external carotid. The presence of the 
temporal pulse on the right ‘side shows that at least some of the normal 
branches of the external carotid are in existence, and that therefore 
there must be some sufficiently large source which is so located as to 
be able to give off these branches. On page 502 of Morris’ Anatomy, 
under variations of the external carotid artery, we notice the follow- 
ing: ‘* A. It may be absent, the branches usually derived from it 
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coming off from the upward continuation of the common trunk.” Also 
in Quain’s Anatomy, ‘‘ absence of the external carotid artery has been 
met with in some rare cases, the several branches arising at intervals 
from a single trunk which represented the internal and common 
earotids.” In Deaver’s Anatomy, ‘‘ the external carotid artery may 
be absent, the branches of that artery arising from the common carotid 
artery, which continues upward as the internal carotid artery.” 

From this it appears that a continuation upward from a common 
carotid trunk may readily account for the findings in our present case. 
From the position of the bloodvessels, however, it would seem at first 
sight that the artery involved was an anomalous ascending pharyngeal. 
The text-books on general anatomy do not mention among the variations 
of the ascending pharyngeal artery any anomaly of sufficient size to 
give off the normal branches of the external carotid. Conditions closely 
resembling the case in question have been described in some of the 
text-books on diseases of the nose and throat, the descriptions ascrib- 
ing the anomalous artery to the ascending pharyngeal. On page 488, 
of Burnett, Ingals, and Newcomb, we find the following: ‘‘An 
abnormal vascular condition not infrequently seen is that of unusually 
large and pulsating vessels on the posterior and lateral walls of the 
pharynx. The vessel usually affected is the ascending pharyngeal 
artery, as determined by its position on the superior constrictor and its 
vertical direction.” Kyle, in his book, on page 479, says: ‘‘ The 
branches of the ascending pharyngeal may be unusually large, or the 
ascending pharyngeal artery itself show distinctly in the wall of the 
pharynx.” 

It is not a very uncommon thing in atrophic throats to see the pulsa- 
tions of a small artery (ascending pharyngeal) on both sides of the 
median line. The artery in these cases is scarcely larger than one- 
sixteenth of an inch in diameter, and can scarcely be mistaken for such 
a condition as is seen in our present case. Further, the more clinical 
though specialized works, because of their treating the question from a 
clinical aspect, must of necessity do more or less guessing as to the exact 
condition of affairs, except, perhaps, where they have obtained their 
knowledge from some work on anatomy. Therefore, I believe, that while 
keeping in mind the limits of our present knowledge, the most plaus- 
ible theory as to the condition of the parts in the case just reported 
would be to consider the anomalous artery an upward continuation of 
the common carotid trunk. 

The clinical importance of a case like the above is considerable, 
although at present there is not any special danger or even incon- 
venience to this patient. If in such a case a retropharyngeal abscess 
coexisted, or a suppurative peritonsillitis were to develop in the posterior 
position, the surgeon after having done his duty by giving vent to the 
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pus might easily find himself called upon to check a most embarrassing 
hemorrhage. It would be well for us to bear in mind that the condi- 
tion in this child was only accidently discovered while she was being 
examined for an ordinary catarrhal inflammation. 


Since the above report has been sent to the printers I have seen 
another case of apparently the same condition in a boy about seven 
years of age. The findings in this second case correspond so exactly 
the one just portrayed that another description would be superfluous. 
The enlarged artery was on the same side of the pharynx, though pos- 
sibly somewhat more prominent. 


THE TREATMENT OF PNEUMONIA! 
By REyNOoLD WeBB WILcox, M.D., LL.D., 


PROFESSOR OF MEDICINE AND THERAPEUTICS AT THE NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL; PHYSICIAN TO ST. MARK’S HOSPITAL. 

THE treatment of pneumonia always possesses great interest for the 
physician, both because of its prevalence and of its high mortality. 
Any method of treatment which can reduce the latter is well worthy 
of our consideration. What the mortality really is can be roughly 
stated as that about one-fourth of all patients attacked die. The laity 
regard this disease as even more fatal. Actual statistics vary much. 
Wells, in an analysis of nearly a quarter of a million cases, determined 
a mortality of a trifle over 18 per cent., the collective investigation of 
the British Medica] Association 12 per cent., while of about forty thou- 
sand cases in the German army the fatality was less than 4 per cent. 
The significance of these figures lies chiefly in indicating the class of 
patients in which this disease is so fatal—the alcoholic subjects, debili- 
tated and especially old individuals. I think almost any collection of 
mortuary reports will show that at least one-fourth of all necropsies 
will reveal chronic interstitial renal disease. Death more commonly 
takes place from gradual toxemia or mechanical interference with 
circulation or respiration, the last being a gradual exclusion of air by 
the filling up of the ultimate air spaces of the lungs, and, as a conse- 
quence, compression of the capillaries. Another factor to be considered 
is the depressing effect of a great loss of blood serum if an extensive 
territory has been invaded by the disease. The dangers from the heart 
have always received attention at the hands of the clinician, and digi- 
talis and other cardiac remedies enter into most schemes for the treat- 


1 Read before the Medical Society of the State of New York, at the Ninety-sixth Annual 
Meeting, 1902. 
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ment of pneumonia. For many years I have been impressed by the 
good effects obtained by the use of the nitrites in conjunction with 
strychnine, so ably advocated by Smith. The bleeding of the patient 
into his systemic arterial system by nitroglycerin or sodium nitrite, 
and the stimulation of the heart by strychnine nitrate, the loudness 
of the pulmonic second sound being taken as a guide, has been of 
remarkable service in my hands. Of late erythrol tetranitrate, in dose 
of one-half grain every four to six hours, gives more even and con- 
trollable effects than the evanescent nitroglycerin or the uncertain 
sodium nitrite. Strychnine I employ hypodermically as the nitrate, 
in doses from one-sixtieth to one-fifteenth of a grain every four to six 
hours, until I find the pulse satisfactory. Aicohol is only given to 
alcoholic subjects, and then with a free hand. Ammonium carbonate 
in ten-grain doses, in two ounces of milk every two hours, replaces 
strychnine in the aged. I believe that when we have employed these 
remedies with discretion and persistence we have done the most to meet 
the mechanical conditions that is at present possible. I am aware of 
the excellent results claimed for and obtained by veratrum viride in 
the very early stages of the disease occurring in young or even middle- 
aged robust individuals. However, the period of the disease and the 
class of suitable patients are far too limited in metropolitan practice 
to allow this to be considered as a proper routine treatment. I have 
seen brilliant successes and quite as often unfortunate results, and only 
exceptionally would I employ it at the present time. Bleeding is men- 
tioned chiefly in the hereditary text-books, and to it the same remarks, 
perhaps more stringently, will apply. It is also a notorious fact that 
bleeding does not give as good results in pneumonia as in cyanosis with 
dilated right heart due to other causes. This observation leads to the 
questioning as to how much the pressure in the pulmonary artery is 
raised by extensive pulmonary consolidation. Clinically, the method 
above outlined has improved our results. Experimentally, Welch 
showed that it is very difficult to raise this blood-pressure unless 
extremely large areas of circulation were cut off. Quite recently 
Wood, Jr., has shown that various influences (among others, asphyxia) 
elevate the blood-pressure in the pulmonary artery, and this elevation 
is not a passive one. Experimentally, he shows that nitroglycerin and 
the other nitrites, while lowering the elevation of the aortic pressure, 
cause a slight elevation in the pulmonic system. Certainly at present 
the results of experiments do not very closely tally with those of 
observation. 

In addition to the statement made above as to the unsatisfactory 
results of venesection, it should be stated that the effect of the toxins 
on the cardio-respiratory centres and of pyrexia on the heart-muscle 
must always be taken into consideration in discussing this difference, 
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and this brings us to the matter of toxemia. There is certainly a 
considerable percentage of instances where the demonstrated area of 
consolidation during life and the evident amount of hepatized lung 
after death are absolutely too small for any mechanical theory to 
account for the fatal issue. Here toxszemia must be the efficient cause, 
and both prognosis and treatment should be largely influenced by our 
knowledge and appreciation of it. Before the modern concept of 
toxemia had become established—in fact, before the microbic theory 
of pneumonia had been postulated—calomel was a favorite remedy. 
Later quinine, chloroform, and salicylic acid had a certain established 
reputation. In spite of all, the death-rate, if we may judge from hos- 
pital statistics, compared by decades, did not sensibly change. So late 
as 1897 Osler believed that we had no reliable measures at our dis- 
posal to combat the toxzemia of pneumonia. Within two years, how- 
ever, Cassoute and Corgier reported that after continuous administration 
of fairly large doses of creosote carbonate (containing 91 per cent. of 
creosote, and made from it by the action of nascent carbon dioxide) in 
most cases a typical fall of temperature occurred during the first twenty- 
four hours of treatment, and if the remedy was persisted in for a suffi- 
ciently long period of time, the apyrexia became permanent. Relapses 
and sequele so frequently seen under other methods were entirely 
absent. So positive an assertion could not escape attention. Creosote 
—better beechwood creosote—is not a new remedy, but its caustic 
action and its irritating action upon the kidneys when given in neces- 
sary amounts had prevented its use. So pronounced were these untoward 
actions that I had abandoned its use in pulmonary tuberculosis several 
years earlier. The daily dose of creosote carbonate was from two to 
four drachms, the dose interval being six hours. So soon as the tem- 
perature reaches the normal the amount is reduced to one-half, and this 
is continued so long as auscultatory signs persist. What are the re- 
sults? Cassoute and Corgier reported favorably upon eighteen cases ; 
Stokes, seven; Bridges, eight; Frieser, nine; Meitner, thirteen ; 
Eberson, four; Van Zandt, sixteen; Von Ruck, twenty (complicating 
pulmonary tuberculosis); Weber, nine; and Thomson eighteen cases. 
From these observations the statement of Van Zandt is fair—that 
creosote carbonate cuts short or aborts a large percentage, mitigates 
almost all the rest, and in a smal] percentage of pneumonia there is no 
result. Certainly if the early appearance of the crisis is any indica- 
tion of the value of the treatment this remedy merits a careful trial. 
My own experience covers thirty-three patients, with no deaths. 
The disease terminated by lysis in nine; by crisis in twenty-four. 
Crisis occurred on the sixth day in one, seventh in two, eighth in nine, 
ninth in six, tenth in three, eleventh in two, and on the twelfth day in 
one patient. In two patients above the age of seventy, lysis"occurred. 
VOL. 124, NO. 3.—SEPTEMBER, 1902. 32 
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Of three alcoholic subjects, in two lysis and in one crisis was noted. 
Two instances of double pneumonia, both terminated by lysis; in one 
the infection of the two lobes was contemporaneous, in the other by 
sequence. Aside from the remarkable reduction of mortality, the in- 
creased percentage of cases in which crisis is noted is suggestive as to 
the true significance of that phenomenon and is an argument for the 
value of the remedy in nullifying the bacterial activity and its results. 

Of the accessory treatment, in addition to that with reference to the 
mechanical conditions, particular attention should be paid to the 
emunctories, in order that all avenues by which toxins can be elim- 
inated, may be open. In patients suffering from renal disease of the 
interstitial variety, intestinal irrigations of a gallon of decinormal saline 
infusion, at a temperature of 108° F., practised twice daily through a 
rectal tube, is a most valuable method of provoking diuresis, stimulat- 
ing the heart, and to a less extent, producing diaphoresis. Naturally, 
it thoroughly cleanses the large intestine. Intestinal antisepsis, as 
advocated by Waugh—one-sixth of a grain of calomel every hour for 
six doses, with saline laxatives enough to empty the bowels completely 
and keep them open afterward with from three to six grains of zinc 
sulphocarbolate every two to four hours, at other times than the cal- 
omel and salines, until the stools are odorless, and then just enough to 
keep them so—has been of frequent use and followed by marked bene- 
fit. It is true, however, that under the creosote treatment tympanites 
is rare, and the necessity for this remedy much lessened. Oxygen is of 
value if the respiratory surface is greatly decreased. It is perhaps at 
times used unnecessarily, but no harm results. In the earlier days of 
my practice cold applications to the surface were employed, but in 
recent years fever is held in less importance on the one hand, and cold 
water is now admitted to be a poor antipyretic, on the other, so that 
these have been abandoned. As for diet, milk, diluted with lime-water, 
or Vichy, or peptonized or fermented, should be our main reliance. 

The present status of the treatment of pneumonia is especially satis- 
factory when results are considered. To summarize: 1. Continuous, 
persistent, and generous administration of creosote carbonate. 2. Care- 
ful adjustment of mechanical conditions. 3. Thorough evacuation of 
toxins by all possible ways. 4. Temporary supplemental oxygen by 
inhalation. 5. Liquid diet until physical signs disappear. 

To be avoided, are antipyretics, opiates, ill-advised external applica- 
tions and slowly-acting heart remedies; as digitalis. 
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A REVIEW OF THE STUDY AND TREATMENT OF HEATSTROKE 
AT THE PENNSYLVANIA HOSPITAL AND 
ELSEWHERE, 1751-1870. 


By JosePpH M. M.D., 

EX-RESIDENT PHYSICIAN OF THE PENNSYLVANIA HOSPITAL; SURGEON TO ST. JOSEPH’S AND THE 
METHODIST HOSPITALS; ASSISTANT SURGEON TO THE ORTHOPEDIC HOSPITAL AND 
ORTHOPEDIC DEPARTMENT OF THE UNIVERSITY HOSPITAL ; OUT-PATIENT 
SURGEON TO THE PENNSYLVANIA HOSPITAL. 


KNOWLEDGE of the pathological effects of heat and of its literature 
has been acquired by most authors on these topics, in the reverse of 
the ideal order. 

Unexpected experience has incited study that should have been pre- 
paratory. Such study has almost invariably resulted in the expression 
of two regrets—one, that so little was written; the other, that there 
was yet so much to know. 

A liberal experience in 1892, the availability of case statistics 
dating from 1751, of meteorological data from 1831 and of case his- 
tories from 1873, at the Pennsylvania Hospital, all prompted not only 
their study, but also that of collateral publications. This reading 
betrayed that many authors wrote in ignorance of the work of their 
predecessors and of their contemporaries. Therefore the erroneous 
belief ‘‘ that so little was written” justly gave way to regret that much 
which was written was so little known. This fact, and the completion 
by the Pennsylvania Hospital of its first century and a half of medical 
record, prompts the writing of this review and the publication, at a 
later date, of supplementary papers dealing either with other periods 
or branches of this topic. 

The aim of this contribution has been to present for convenient 
reference, in chronological order, the observations, thoughts, and often 
the words of workers in this field during the period named. 


INTRODUCTORY. 


Biblical references’ to fatality following exposure to the sun are 
followed after the lapse of centuries by the observations of Forestus,’ in 
1562, of Baglivi, in 1694, and of Lancisi, in 1705.‘ These three ob- 
servers confounded the effects of heat with the symptoms of apoplexy, 
and this confusion was perpetuated by some observers up to 1852. 

Forestus recommended, in the treatment of this condition, stimulating 
frictions, and observed that in many instances blood-letting was unne- 


' Read in outline before the College of Physicians, June 1, 1901. 
2 J.J. Levick. THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1859, vol. xxxvii. p. 40. 
* Loe. cit., p. 49. 4 Loc. cit., p. 48. 
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cessary. He was the first to distinguish two types of cases, the mild and 
the fatal. Baglivi and Lancisi also recognized the predisposing influences 
of heat and humidity, and added that the depressing influences of 
prevalent war were contributory. On July 8, 1707, many people and 
animals were reported by Mosely’ to have died in England from the 
heat of the sun. In 1738, in the early part of August, as reported by 
Dr. Lining,’ the thermometer in the shade at Charleston, S. C., rose 
successively for some days to 98° F., and ‘‘ several persons died of 
apoplexies.” In 1743, from July 14th to 25th, 1100 people are reported 
by this authority to have perished in the streets of Pekin from the 
same cause. 


Periops J. anp II.—1751-1810. 


Diagnoses of Apoplexry, Effects of Drinking Cold Water, and Coup de 
Soleil Confounded. 


In 1769, eighteen years after the founding of the Pennsylvania Hos- 
pital, its records show the first entry of the pathological effects of 
atmospheric heat—under the diagnosis of ‘‘ hurt by drinking cold 
water.” This case was that of a woman who spent two days in the 
hospital. Fifteen similar entries with such variations in phrasing as 
‘convulsions ” or ‘‘ inflammation of stomach from drinking cold 
water,” making a total of 16 cases and of 3 deaths, the first of which is 
recorded on the 31st day of the 8th month, 1793 (see Graphic and Sta- 
tistical Chart in later publication), are entered on the hospital register 
prior to 1831, when the phrases ‘‘ Effects of Heat” (May 1, 1831) and 
coup de soleil (June 1, 1831) appear for the first time, showing an 
advance in the etiological appreciation of this condition. The last entry 
of ‘‘ drinking cold water” is made on June 10, 1838. 

The diagnoses having in common a reference to ‘‘ cold water” 
were, doubtless, made or directed by subscribers to the popularly 
accepted teaching on the subject by Dr. Benjamin Rush, who, how- 
ever, was not associated with the hospital as one of its visiting 
physicians at the time of the first cold-water diagnosis noted—1769— 
but became so, fourteen years later, on May 26, 1773, and so continued 
until his death April 19, 1813. 

In 1789 Dr. Benjamin Rush’ published in London his Medical 
Inquiries and Observations, one of which is entitled An Account of 
the Disorder Occasioned by Drinking Cold Water in Warm Weather, 
and the Method of Curing It. 

It had been noted by Dr. Rush that in some summers four or five 


! Mosely. Tropical Diseases, London, 1803, p. 57. 

2 Dickson. Observations on the Effects of Heat. THE AMERICAN JOURNAL OF THE MEDICAL 
ScTENCES, 1828, vol. iii. p. 268. 

’ Rush. Medica! Inquiries and Observations, 2d edition, Philadelphia, 1789, p. 150. 
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persons, usually laborers, died suddenly in one day subsequent to 
drinking pump water. The following paragraphs present the pith of 
his observations : 

‘‘ Three circumstances generally concur to produce disease or death 
from drinking cold water: 1. The patient is extremely warm. 2. The 
water is extremely cold. 3. A large quantity of it is suddenly taken 
into the body.” The danger is in proportion to the degree of combina- 
tion of the three circumstances cited. 

‘‘In a few minutes after the patient has swallowed the water he is 
affected by a dimness of sight ; he staggers in attempting to walk, and 
unless supported, falls to the ground ; his nostrils and cheeks expand 
and contract in every respiration ; his face appears suffused with blood, 
and of a livid color; his extremities become cold, and his pulse imper- 
ceptible ; and unless relief is speedily obtained the disorder terminates 
in death in four or five minutes. . 

‘* T know of but one certain remedy for this disease, and that is liquid 
laudanum. The doses of it, as in other cases of spasm, should be pro- 
portioned to the violence of the disease. From a teaspoonful to near 
a tablespoonful have been given in some instances before relief has 
been obtained.” 

Patients were directed— 

‘*1. To grasp the vessel out of which they are about to drink for a 
minute or longer with both hands; that a portion of heat may be 
abstracted from the body and imparted to the cold liquid. 

‘2. If they are not furnished with a vessel to drink out of, but 
obliged to drink at a pump or spring, always to wash their hands and 
face, previous to drinking, with a little of the cold water. By receiving 
the shock of the water first on those parts of the body, a portion of its 
heat is conveyed away, and the vital parts are defended from the action 
of cold.” 

The theory presented and the treatment advised by Dr. Rush in 
relation to the observations quoted was subscribed to by partisans and 
controverted by opponents, who also contended much among them- 
selves, and who—with their posterity—may be roughly classed as 
follows : 

I. Those who, like Dr. Rush, failed to distinguish the effects of heat 
and those of all kinds of immoderate drinking. 

This class may be thus subdivided : 

1. Those who agreed with Dr. Rush’s theory and treatment of the 
effects of cold drinks upon overheated and exhausted persons. 

2. Those who differed with Dr. Rush upon these topics. 

II. Those who contended that the ‘‘ disorder” described by Dr. 
Rush was due to the effects of heat, of which thirst and drinking is a 
symptom and not a cause. 
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This class contains vitally differing beliefs : 

1. Those who held that heat effects were always congestive, that they 
frequently resulted in apoplexy and that the condition must. always be 
met by depletion. This is the earliest teaching in this matter, and it 
had its supporters as late as 1856. 

2. Those who deemed heat effects to invariably result in exhaustion 
demanding routine application of heat, administration of stimulants, 
and without exception contraindicating blood-letting. 

3. Those who saw that heat effect and apoplexy were diseases apart, 
and also that heat caused at least two widely differing conditions : 

a. Febrile or congestive, demanding the application of cold and some- 
times benefited by depletion. 

b. Exhaustion—indicating rest, sometimes stimulants and artificial 
heat, and always contraindicating blood-letting. 

This classification represents the principal differences of opinion that 
have obtained at various periods down to the present day ; it necessarily 
fails to take account of several composite beliefs, and contains many 
subdivisions. Each subdivirion of Class II. may again be subdivided, 
according as its exponents thought that direct solar heat, or knew that 
its indirect form and that artificial as well as solar heat, would produce 
the results observed. 

In 1798 Dr. James Currie’ published in his Medical Reports on the 
Effects of Water a chapter entitled ‘‘On the Disease that <Arises 
from Drinking Cold Liquid, or Using the Cold Bath after Severe 
Exercising.” Like Dr. Rush, he failed to note that the accompanying 
atmospheric heat, in the majority of the cases cited, was the exciting 
and not, as they supposed, merely a predisposing cause. He otherwise 
elaborately differed from Dr. Rush. According to Dr. Currie’s theory 
of the fatal phenomena reported, the latter occurred not because the 
individuals drinking were overheated, but because they had been over- 
heated. They had, he supposed, paused after their exhausting exer- 
tions, had begun to chill by perspiration, were in a condition of 
depression fatally increased by the draught of cold water—that could 
have been taken with impunity in tne heat of exercise. He, therefore, 
considers the precautionary suggestions of Rush—because of their nature 
chilling—as contributory to and not preventive of evil. That this 
scholarly physician in Liverpool should at that period fail, in reading, 
to detect symptoms incident to torrid temperature outside of his expe- 
rience, is hardly surprising. There were, however, those who, with 
advantages of observation, correctly divined heat to be the cause of 
the supposed cold water malady, and classified its manifestations. 


' Medical Reports on the Effects of Water, Cold and Warm, as a Remedy in Fever and Other 
Diseases, Whether Applied to the Surface of the Body or Used Internally, Including an Inquiry 
into the Circumstances that Render Cold Drink or the Cold Bath Dangerous to Health, etc. 
James Currie, M.D., F.R.S., Liverpool, 1798, p. 95. 
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Periop III.—1811-1841. 


Supposed Cold Water Effects Recognized as Coup de Soleil, Which Is 
Still Confounded with Apoplezxy. 


In 1811 Hillary’s' work on Tropical Diseases appeared, with notes 
by Benjamin Rush. It states that upon the change of the weather 
from very dry and warm to very moist and warm ‘‘ dysenteries became 
very frequent;” ‘‘and some were seized with apoplexies and palsies, 
and some of the first died before any proper assistance could be called 
in.” In a foot-note he queries: ‘‘ Were not the apoplexies and palsies 
also produced by the same causes, viz., a diminution or stoppage of the 
perspiration?” etc. This report is replete with meteorological data ; 
but some of the cases referred to evidently resulted from heat and 
humidity, and not from apoplexy. 

In 1614 Dr. Benjamin H. Coates ‘‘ inhabited the Pennsylvania 
Hospital,” as he reported in 1858, in his discussion’ of Dr. Levick’s 
‘* Remarks on Exhaustion from Heat (Sunstroke),” before the College 
of Physicians. He recalled that at this time, by order of the Humane 
Society, the public pumps were posted with cautions against sudden 
death from drinking cold water. He saw many persons at the hospital 
(Pennsylvania) alleged to be suffering from a spasmodic affection of the 
stomach, described by Dr. Rush as a result of drinking cold water ; but 
it was Dr. Coates’ opinion, and that of some medical attendants at 
the hospital, that these patients were usually under the influence of 
ardent spirits and suffered rather from congestion of the brain than 
that of the stomach. 

Speaking of the cases in 1814, Dr. Coates goes on to say: ‘‘ The 
cephalic cases received little other treatment than rest, silence, a gloomy 
room, cold to the head, mild stimulants to remote parts of the skin, 
laxatives, and a cool abstemious and sedative diet.”’ This is the earliest 
mention found of the use of cold in these cases. He comments that 
the great terror of the destructive effects of the use of ice in drinks, 
etc., and its apparent dangers were then (1858) forgotten. He had not 
examined the hospital records, but had no recollection of any death in 
such cases at that period, 1814. The hospital records are confirmatory 
(see chart in later statistical publication). The cases could not have 
been of grave character. 

In the winter of 1818, Dr. D. Francis Condie, as he reported in 1850 
to the College of Physicians, in his discussion of Dr. Pepper’s communi- 
cation on “ Coup de Soleil,” attended a ‘‘colored preacher” seized in the 


' William Hillary. Observations on the Changes of the Air and the Concomitant Epidem- 
ical Diseases in the Island of Barbadoes, etc., 2d edition, London, 1776, p. 18, with notes by 
Benjamin Rush, Philadelphia, 1811. 

? Transactions of the College of Physicians of Philadelphia, 1858, n. s., vol. iii. p. 285. 
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midst of his exhortation, in a crowded and overheated church, by con- 
vulsions alternating with tremors. Dilated pupils, thready pulse, and 
clammy surface were accompanying conditions. He says: ‘‘ In this case 
the disease was produced by the exhausting effects of undue exertion in a 
heated and confined atmosphere ; and he believed that in those who are 
attacked while laboring in the open air, during the intense heat of 
summer, it is also produced by exhaustion, and not by any direct in- 
fluence of the sun’s rays, as some have supposed.” Dr. Condie’s narra- 
tion of this case and his comments upon it place him not only as the 
first to distinguish between congestion and exhaustion from heat, but 
also as the first to recognize that heat alone was the essential cause of the 
phenomena the which for many years later were attributed to the sun 
alone. In this regard it is interesting to refer to Dowler’s explicit and 
contrary statement in 1841 (p. 496 of this review), also that Dr. 
Geddes’ (‘‘ Clinical Observations on Diseases of India, 1846’) relates 
a case of heat effect occurring in a convalescent from measles, who was 
in hospital and not exposed to the sun. 

In 1818 Dr. John Watts, Jr.,’ submitted to the Medical Society of 
the County of New York, ‘‘ Remarks on the Supposed Effects of 
Drinking Cold Water ; Illustrated by Cases which Occurred During 
the Hot Weather of the Summer of 1818.” 

This paper is of peculiar interest, as the first published protest against 
attributing to water the effects of heat. The reminiscences of Dr. 
Coates referring to 1814 were not recorded until 1858. The theory 
voiced by Rush was popularly accepted. This initiatory attack, though 
not without fault, was well prepared and pushed far, but it took many 
others to eradicate an error which was last defended in 1859. 

The author most ably and fairly reviews and discusses the cold 
water controversy, quoting Rush,’ Currie,‘ and Jackson.’ He takes 
ground: that the ‘‘ usual effects” of intemperate water drinking 
are not denied, nor altogether its agency in producing the symp- 
toms noted; that an ‘‘ ardent sun” independent of water drinking 
is in itself sufficient to cause ‘‘ coup de soleil, or sunstroke;” that 
the symptoms of the latter are ‘‘ analogous” to those attributed that 
summer to the effects of cold water; that the contention of the author 
had the support of reputable physicians who characterized patients 
suffering from this disease as ‘‘ rum and sun cases ;” that although the 
disorder described by Rush terminates by ‘‘ death in four or five 
minutes,” yet no ‘‘ sudden death” had been heard of from this cause ; 
that laudanum was not, in this regard, a specific remedy, since no 
recovery was attributed to its sole influence, whereas, many cures were 


! Wood, Sunstroke, Philadelphia, 1872, p. 10. 
2 John Watts, Jr. The Medical and Surgical Register, New York, 1818, p. 81. 
* Rush, Loc. cit. * Currie. Loc. cit. 5 Jackson on Cold Water, p. 377. 
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noted in sequence to copious bleeding; finally, that there was reason 
to fear that some persons fell ‘‘ victims to the injudicious and extrava- 
gant administration of laudanum.”” The abuse of opium at this time 
in the treatment of heat or cold water effects was probably the cause 
of this helpful remedy falling into disfavor until reintroduced in 1868 
by Drs. Hutchinson and Norris (p. 520 of this review). 

The symptoms he cited of the group of 13 cases reported are typical 
of the major form of heat effect. It is of interest to note that: ‘‘ The 
heat of the body was likewise remarkably great, and in some instances 
continued for a long time after bleeding.” 

Two of the 13 cases reported, died ; but one was examined by autopsy, 
and it exhibited ‘‘ about five ounces of extravasated blood on the sur- 
face of the dura mater.” This case, apparently of true apoplexy, 
naturally confirmed Dr. Watts in his prejudice that the pathological 
result of heat effect was apoplexy. 

The scheme of treatment included: ‘‘ laudanum, ether, and other 
stimulants,” ‘‘ when the apoplectic symptoms had not yet supervened,” 
the influence of these agents was but ‘‘ momentary,” apoplectic symp- 
toms developing in a short time; the rubbing of aqua ammonia over 
the whole body, a measure credited with lessening the bodily heat as 
well as arousing the patient from an apparently fatal torpor ; and, finally, 
large and repeated bleedings. It was upon blood-letting that Watt 
placed most reliance. Several of his patients were bled of sixty, and 
one of eighty ounces in two hours. 

As he inveighed against overdosage with laudanum, so did those 
following him unsparingly condemn routine and reckless blood-letting. 

In 1821 the British frigate ‘‘ Liverpool,’’’ when in the Persian Gulf, 
lost ‘‘ from a species of Coup de Soleil,” three lieutenants and thirty 
men in one day, although double awnings were stretched and the decks 
kept wet. 

In 1824, as reported by Dr. Samuel H. Dickson’ in 1828, nine con- 
secutive days on which the temperature was 90° F. or above, preceded 
by six days in which the temperature was 90° F. or near it, resulted in 
34 deaths from ‘‘ apoplexy and insolation ” in Charleston, 8. C. 

In 1826 Dr. Daniel J. Carroll,’ presented his ‘‘ Observations on the 
Morbid Effects Produced by Drinking Cold Water.” This article, 
in spite of the contrary desire announced in the introduction, admir- 
ably presents the confusion of ideas prevalent upon the effects of heat 
at this time. It begins as follows: 

‘* Notwithstanding the number who are supposed annually to perish 
from this cause (referring to the title), yet there are many cases which 


1 Wellsted’s Travels to the City of Caliphs. 
2 Dickson. THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1828, vol. iii. p. 271. 
® Carroll. Philadelphia Journal of the Medical and Physical Sciences, 1826, vol. xiii. p. 122. 
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result from heat alone, or exposure to the direct rays of the sun, pro- 
ducing the coup de soleil of the French. Other forms of cerebral 
affection, from simple congestion of the brain to apoplexy (though as 
discordant with this, in their nature as mode of cure), have, neverthe- 
less, been erroneously attributed to cold water,” etc. 

In spite of the avowed intention of the paper to distinguish heat from 
cold water effects, it details with evidences of much unconsciousness 
and erudition undoubted cases of sunstroke as due to cold water drink- 
ing. An interesting feature of the symptomatology is the mention of 
a vesicular eruption. Like Watt, he comments upon much fatality 
resulting in mild cases from overdosing with laudanum.” 

In 1828 Dr. Samuel H. Dickson’ varied the monotony of title 
favored by foregoing authors on this topic by publishing the first paper 
avowedly dealing with ‘‘ Observations on the Effects of Heat.” 
Reference to the experimental endurance of extraordinary temperature 
without evil effect is followed, first, by a study of the phenomena and 
treatment of the condition now popularly known as spring fever, and 
second, by a report of the cases of insolation and coup de soleil from the 
persistently hot weather in 1824 already noted. His tribute to the 
cold water theorists is to advise the drinking of cold water in hot 
weather. 

Without having witnessed post-mortem section of a case of heat 
effect, he concludes the condition to be one of venous engorgement 
tending to apoplexy. He divides the cases he reports into two classes, 
the apoplectic or cerebral, and the phrenetic or meningeal. He cites 
in confutation of Rush a case of apoplexy supposed to be produced 
by heat, a mulatto with subsequent hemiplegia, who immediately pre- 
ceding his attack drank water the temperature of which Dr. Dickson 
found to be about the same as that of the patient. The inference being 
—that thirst is a symptom marking the onset of the attack. As the 
water was not cold, it could not, as supposed by the bystanders, have 
excited an attack of the disorder described by Rush. The coincidence 
of this case occurring on a warm day in a man laboring in the sun was 
apparently confirmatory of the theory that heat is productive of apo- 
plexy. On the other hand, cerebral hemorrhage has not been observed 
at autopsy in cases of heat effect, and the latter most rarely results in 
hemiplegia. 

The cases described as apoplectic were bled, and those classed as 
meningitic were treated by cold affusions poured from a height on the 
head of the patient, who was raised to a sitting posture. The return of 
symptoms calling for a repetition of the affusion is the first record found 
of what still proves a valuable aid in treatment. The author saw “in 


1 Dickson. Observations on the Effects of Heat. THE AMERICAN JOURNAL OF THE MEDICAL 
SCIENCES, 1828, vol. iii. p. 268. 
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one day five persons, three of whom recovered entirely under this simple 
means of cure.” If the recovery was not thus complete, and mania and 
phrenitis supervened, the cases were for the most part manageable, but 
now a free use of the lancet became necessary, and purgatives of the 
most active power were demanded. 

In 1830 Dr. William W. Gerhard,’ later a visiting physician to the 
hospital, was the first to record negative post-mortem appearances of the 
brain in cases that had died from the effects of heat. His observations 
are thus presented : 

‘‘ Symptoms of the same character occur from the effects of heat 
upon the nervous system during the warm season. During the intensely 
hot weather of the summer of 1830 I witnessed the opening of the 
bodies of twenty or thirty persons who died from this cause. We found 
no organic disease of the brain, but merely a slight congestion—such 
as is observed in other acute diseases—which it would be idle to set down 
as a cause of death. These were the appearances in those only who 
died suddenly of exposure to heat; for if time elapses for reaction to 
come on, inflammation of the brain may take place, but it is then a 
secondary affection.” 

In 1830 The Boston Medical and Surgical Journal,’ No. 17, June 8th, 
reprints the paper of Dr. Rush already quoted (p. 486), and in No. 18, 
on June 15th—the next issue —publishes a protest to the theory of Rush 
by Dr. F. J. Higginson, who supports the views of Currie, 

In 1831 meteorological observations were begun at the Pennsylvania 
Hospital, and they continue to the present day. The Government 
Weather Bureau was not established until many years after that of 
the hospital. The relation of atmospheric temperature to the occur- 
rence of illness from heat will be considered in a later and statistical 
publication on this topic. It is of interest to note that the institution 
of atmospheric observations at the hospital, in 1831, is coincident with 
its first recorded diagnosis of ‘‘ Effects of Heat” and coup de soleil, 
such cases prior to that time being attributed to the effects of ‘‘ drink- 
ing cold water.” 

In 1831 Andral,* of Paris, under the classification of ‘‘ The Eighth 
Form of Cerebral Congestion,” notes a definite thermometric relation 
between high atmospheric temperatures and the occurrence of symptoms 
that he classes with cerebral congestion and apoplexy. He reports a 
number of cases, without fatality, occurring in young soldiers and 
treated at La Pitié. He also described the post-mortem conditions in 


1 Graves’ System of Clinical Medicine, with Additional Lectures by William Gerhard, Phila- 
delphia, 1848, p. 677. 

® Boston Medical and Surgical Journal, 1830, vol. iii. p. 265. 

3G. Andral. Medical Clinic, or Reports of Medical Cases. Translated by D. Spillan, Phila- 
delphia, 1888, p. 108. 


| 
| 

| 

| 
; 
| 
’ 


494 SPELLISSY: TREATMENT OF HEATSTROKE. 


two of three undoubted sunstroke cases, and noted in both of them 
petechiz, liquid blood, pulmonary, cerebral, and venous engorgement, 
and in one of them that had contracted heart, which later was observed 
experimentally by Bernard, in 1859, and by Wood at autopsy, in 
1863. No cerebral or meningitic effusions were discovered. 

In 1836 the first English report of congestion of the lung as a post- 
mortem observation, in 1834, in the cases of three soldiers, was made 
by J. J. Russell,' of the Seventy-third Regiment, English Army. He 
was surprised to find no congestion of the brain. It must be remem- 
bered that even up to 1856 the effects of heat were confounded with 
apoplexy. 

The exciting cause was exposure to the sun at the funeral of a 
general officer at Madras, India; the predisposing causes were red coats 
and military stocks. Some eighteen men were overcome. Three died 
promptly where they fell, and two others some hours later. In the 
fatal cases the symptoms and post-mortem appearances were alike. The 
symptoms reported were ‘‘ excessive thirst, and a sense of faintness ; 
difficulty of breathing, stertor, coma, lividity of face,” and one examina- 
tion of the pupils of one man, found them contracted. The autopsy 
discovered neither congestion nor accumulation of blood in the brain. 
The lungs were congested to blackness, there was a collection in the 
right heart and the adjoining vessels. ‘‘ The chief seat of mischief was 
in the chest and not in the head.” 

In 1836 Dr. Robert M. Huston,’ as stated in his discussion of Dr. 
Pepper’s paper of 1850, witnessed four post-mortem examinations of 
men sunstruck while working in a culvert, and was amazed to find no 
congestion of the brain. 

In the period of 1811-1814, fifteen cases of heat effect were treated 
at the hospital, with a mortality of three. The recognition by Condie, 
in 1818, that artificial heat and the indirect as well as the direct rays 
of the sun were exciting causes of what was then known as coup de 
soleil, or heat apoplexy ; his perception that the effects of this condi- 
tion were chiefly twofold and widely differing in form and treatment ; 
the discovery by Gerhard, in 1830, that, contrary to centuries of con- 
viction, the pathology of the condition was quite distinct from that of 
apoplexy ; the report by Andral, in 1831, of petechiz, of liquid blood, 
of pulmonary, cerebral, and venous engorgement, and of contracted 
heart as the characteristic pathology of this condition, which he did 
not interpret correctly, but which was later verified as the true mor- 
bidity of this state by Russell (1834), Bernard (1858), H. C. Wood 
(1863), and Stiles (1864)—these are the most noteworthy discoveries 
of this period. 


1 J.J. Russell. The London Medical Gazette, vol. xviii. p. 71. 
2 Transactions of the College of Physicians, 1850. 
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Periop IV.—1841-1870. 


Heat, Artificial as Well as Solar, Experimentally Demonstrated the 
Exciting Cause. Success of Refrigerating Treatment. 


In 1841 Dr. Thomas M. Markoe' reported among a number of cases 
treated at the New York Hospital, one, Case IV., entitled ‘‘ Conges- 
tive Apoplexy from Drinking Cold Water,” the history and _post- 
mortem examination of which classify it as a fatality from heat. The 
first use of ice water affusions is recorded in the treatment of this case. 
Autopsy, eighteen hours after death, discovered severe venous congestion 
of the brain, the sinuses to be swelled with darkened blood, the mem- 
branes to be darkened, and the brain on section to exhibit bloody 
points. There was no extravasation. Blood flowed from the divided 
vessels at the base of the brain. The complete details of this case help 
to accentuate one’s surprise at the diagnosis. 

In 1841 Dr. Bennett Dowler,’ of New Orleans, published a paper, 
entitled ‘‘ Solar Asphyxia, Coup de Soleil, or Sunstroke.” It begins 
as follows: ‘‘ In the numerous works written or republished in the 
United States, I have not seen any satisfactory notice of this very fre- 
quent and, in the South, most fatal of all maladies.” Ten and nineteen 
years later Drs. Pepper and Levick, respectively, regret the lack of 
literature on this topic even at those later dates. Dr. Dowler’s paper 
is remarkable for its breadth and detail of observation. As the isolated 
study of one man it is very accurate and long antedates corroborative 
publication by others. Two of its last pages (215, 216) are well devoted 
to a clear differentiation between sunstroke and apoplexy, which for 
years later were confounded commonly. The name Solar Asphyxia was 
adopted by him ‘‘ several years before” he ‘‘ had an opportunity of 
testing by dissections the character of the disease, which ”— he claims 
—‘‘it so fully expresses.” He adds, ‘‘ Pulmonary apoplexy is a name 
more characteristic of the morbid appearances of the lungs, but it 
makes no allusion to its solar origin or to the symptoms of suffocation 
which mark its progress.” , 

Thus, knowledge of the congested condition of the lung in the major 
form of heat effect was recognized clinically by Dr. Dowler before its 
verification by him at autopsy. His observations were more detailed 
and comprehensive than those of Dr. Russell, made in 1834 and pub- 
lished in 1836. Dr. Dowler states his observations and nomenclature 
to antedate, by several years, their publication in 1841. The earliest case 
he cites, he attended in 1836. 


' T. M. Markoe. A Report of Cases Treated in the Second Surgical Department of the New 
York Hospital. THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1841, n. s., vol. fi. p. 348. 
New York Medical Gazette, 1841, vol. i. p. 209. 
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He next presents the practical importance of the classification of solar 
diseases, and submits the following: 1. Solar exhaustion or syncope. 
2. Solar or sun pain. 3. Solar excitement or inflammation. 4. Solar 
asphyxia, which he makes ‘‘ the principal subject of investigation.” He 
first distinguished between the two extremes, saying: ‘‘ Solar exhaus- 
tion differs from solar asphyxia, both in symptoms and treatment. In 
solar asphyxia the skin is extremely hot, and generally dry; there is a 
choking sensation and a total loss of sense. In solar exhaustion, the 
skin is moist, pale, and cool; the breathing is easy, though hurried ; 
the pulse is small and soft; the vital forces fall into a temporary col- 
lapse, the senses remaining entire.” The conditions described are, 
undoubtedly, those we know to-day respectively as heat or thermic fever, 
and as heat exhaustion, and the treatment advised for solar exhaustion is 
the same as that now in use for heat exhaustion. This is the first pub- 
lication of these distinctions of the results of heat. Dr. Condie assigns 
his recognition of them to 1818, but he did not publish them until 1850, 
and he correctly ascribed the conditions observed to heat, whether of 
solar influence or not. Whereas, Dr. Dowler says: ‘‘ Solar and ter- 
restrial heat differ essentially in their action; on health the latter 
seems never to produce any morbid effects, resembling sunstroke, 
though many firemen in boats, foundries and furnaces are exposed to 
a high temperature.” On the other hand, Dr. Condie lacked Dowler’s 
clear conception of the differences between heat effect and apoplexy. 
This is apparent in Dr. Condie’s discussion of Dr. Pepper’s paper, when 
he says: ‘‘ That the direct influence of intense solar heat may produce 
congestion of the brain and apoplexy, Dr. Pepper admits, and Dr. 

sondie has known it to produce well-marked meningitis.” 

To return to Dr. Dowler’s classification of solar diseases, he thus 
defines Classes II. and III.: ‘‘ II. Solar, or, as it is commonly called 
by the people, sun pain, is a chronic disease in which the abdominal 
organs are more or less deranged, though the most remarkable symptom 
is a pain in the head while the sun is above the horizon.” ‘‘ IIT. Solar 
excitement or inflammatory reaction, sometimes follows solar asphyxia of 
the second degree, being attended with febrile heats, arterial throbbings 
and headaches.”’ Classes IT. and III. would be considered, at the present 
day, as different degrees of meningeal congestion or inflammation from 
heat. 

Want of acclimation he considers strongly predisposing to solar dis- 
ease, which he pronounces an urban disease affecting those not thor- 
oughly acclimated to the city. The most thoughtful explanation of 
why heat effects are chiefly confined to large cities is furnished by 
Dr. Lente (p. 501). Dr. Dowler quotes the great fatality on the ‘‘ Liver- 
pool” (p. 491) as an instance of lack of acclimation. He notes that he 
has seen but one negro die of sun exposure—that the disease is practi- 
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cally confined to males; females, comparatively, being unexposed to 
the sun. He knew only of one woman to be affected, she happened to 
be a negress, and recovered. But even the negro, though not prone to 
fatality, required acclimation. ‘‘ Slaves from Missouri, Virginia, and 
Maryland suffer as much if not more from debility than the whites 
during the first and second summers.” ‘‘ Even horses are debilitated, 
often get the thumps, and frequently die from solar asphyxia during 
the acclimation period. This is so well known that an acclimated horse 
or mule is worth much more than one not so protected.” 

Among his enumeration of the predisposing causes of solar asphyxia 
—i. e., heat or thermic fever—are a full meal, unsuitable clothing, and 
fatiguing labor. He erroneously considered exposure to the direct rays 
of the sun as the only exciting cause of the symptoms he witnessed. 
That the same phenomena could result from artificial heat was outside 
his experience. He explains that the man struck down in the street 
with solar asphyxia is commonly mistaken for an apoplectic, some of 
the bystanders put ice to his head, ‘‘ and the first bleeder that can be 
had performs blood-letting.” He records a case of solar asphyxia that 
he bled with successful result at the instant of onset, also a case of solar 
excitement—meningitis—that it cured. Referring to the first case, he 
says: ‘‘In this case, blood-letting was probably useful, but in nine 
cases out of ten it is useless, if not worse, accelerating the death from 
five to fifteen minutes. During the last five years I have been called 
to see a very considerable number of sunstruck persons, within five or 
ten minutes after they fell in the streets; formerly I used to bleed 
them, and, though the great heat of the body is thereby suddenly dim- 
inished,’ the pulse becoming soft as air, yet by the time the arm is tied 
up (which is done more for form than necessity), the patient is choked 
suddenly, and to appearance, by a tenacious mucus, the breathing not 
ceasing gradually as in other disease, but instantly, the face turning 
livid, and even its veins, especially upon the forehead, becoming at the 
moment distended. Bleeding hastens the strangulation, though it is 
always desired by the friends.” 

While he condemns bleeding in general he states that its instant per- 
formance is the only possible hope of those stricken with solar asphyxia 
of the first degree, which he considers as practically fatal and within 
half an hour if the onset occurs in the most heated part of the day. 
The application of ice to the head and the pouring of ice-water over 
the head and neck are enumerated in conjunction with general 
sinapisms as methods of treatment employed in solar asphyxia, but 
they are not specifically commended. This is the first mention I find 
of the use of ice and of ice-water affusions. He gives an elaborate 


1 [talies introduced. 
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description of the symptomatology of solar asphyxia and notes as do 
other early observers the inability of the grave cases to swallow. He 
expresses the opinion that it was hurtful to attempt medication by 
mouth as increasing the tendency to strangulation. ‘‘ In the act of 
dying, he noticed a slight curving of the body laterally,’ with a feeble 
coniraction of the fingers. In solar asphyxia, the symptoms and the 
manner of death are more uniform than in any other malady. The 
heat of the body, both before and after death, is a most remarkable cireum- 
stance.’ In the hurry incidental to a death so sudden I have not had 
an opportunity of applying the thermometer, to ascertain the exact 
temperature ; but judging from the sense of touch alone it would seem 
greater than in the hottest fevers. The heat may be felt, radiating 
from the patient’s body, at a distance of two or three feet. In cases 
where the patient has not been bled copiously the heat is very pun- 
gent. The heat of the body continued, generally many hours after 
death, including the whole night. This is the more remarkable, as our 
nights are not hot and sultry, but accompanied with breezes, which, by 
morning, cool even the walls and pavements.” 

‘* After the death of the lungs, or the cessation of respiration, the heart 
and arteries will, in some instances, continue to act.’” 

This remarkable paper, which also contained much data here unnoticed, 
and the report of several cases, the first occurring in 1836, thus con- 
cludes: ‘‘ The solar heat probably accumulates upon the surface of the 
body faster than nature can refrigerate through the lungs and the skin 
by evaporation ; inequilibrium presses upon the vital energy, which, 
being exhausted in the contest, as well as by excessive labor, is unable 
longer to neutralize the excess of temperature—often 40° F. more than 
that of the body. Vital chemistry is unequal to the task of preventing 
the conduction of heat into the body, and death is the consequence.” 

The explanation of ‘‘ the vital chemistry” was not successfully 
attempted until it was begun by Claude Bernard, in 1858, carried further 
by Stiles in 1864, and far advanced toward completion by Dr. H. C. 
Wood in 1872 (see pp. 509 and 514). 

In 1845 Dr. Dowler,‘ who had for some time been studying the ante- 
mortem and post-mortem thermometry of yellow fever and of many 
other diseases, published in September the following most interesting 
observation, both medically and historically : 

On July 24, 1845, he-observed in a case of ‘‘ solar asphyxia,” twenty 
minutes before death, an axillary temperature of 111° F. One hour 


1 Lateral convulsive contraction was noted by the reviewer in one case observed by him in 
1892. 

® Italics introduced 

3 This opportunity occurred in 1845, and the temperature then recorded was the first reported 
of cases suffering from heat effect. 

* The Medical Examiner, Philadelphia, 1845, n. s., vol. i. p. 526. 
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after death the thermometer registered 113° F. From that time the 
cadaveric temperature began to decline. Nine hours after death the 
temperature was 109° F. The observer makes the following com- 
ment : 

“T have had much experience in this malady, but never happened to 
take my thermometer with me before; but I am convinced that solar 
asphyxia, in the first degree is the hottest of all maladies, and can 
hardly be less than 120° F. in many cases! The patient seldom has 
more than one premonitory symptom—a sudden dryness and heat of the 
skin. I suppose that this man’s heat was below the average; certainly 
not so great as some others, according to my touch.” 

This seems, without doubt—the language is so explicit—the first 
thermometric observation of heat effect made by Dr. Dowler, although 
Dr. Levick' credits Dr. Dowler with the record of an ante-mortem 
observation of 99° F. and a post-mortem observation of 104° F. in a 
case of heat effect on May 3, 1844, a year earlier than the case cited, 
but no reference is given. Either is as far as the reviewer knows, the 
first thermometric observations ever made of the effect of atmospheric 
heat on man. 

In 1846 Dr. Geddes’ reports a case of heat effect developing in a 
convalescent from measles in a hospital ward. This is the first pub- 
lished report of heat effect not caused by solar heat. The case reported 
by Condie is of prior date, 1818, but was not published until 1850. 

In 1846 Dr. Israel Moses* published a report entitled ‘‘ Exhaustion 
by Heat and the Effects of Cold Drinks when Heated ’’—the context 
suggests when the drinker is heated—was meant. Sixteen cases are 
reported. They are classified, in brief, as cases of apoplexy, exhaus- 
tion, and effects of drinking cold water. 

As in the paper of Dr. Carroll (p. 491), the prefatory classification is 
not carried out, and detailed histories show that undoubted cases of 
heat are erroneously considered as cold-water effects, Rush and Currie 
being quoted. Six of the cases died, of which four were bled. The 
author considers bleeding contributory to fatality, and advocates treat- 
ment by the hot bath 104° F. to 108° F., ‘‘ aloetic enemata,” sinapisms 
and frictions. 


The six fatal cases were examined post-mortem, the lungs being 
congested in five, and not markedly so in Case X. The brain was 
found congested in Cases I. and IV., the membranes in Case VIL., 
Cases VII. and VIII. were too much decomposed for examination ; in 
Case X. no marked congestion was observed. 


' Pennsylvania Hospital Reports, 1868, vol. i. p. 382. 
* Geddes. Clinical Observations of Diseases of India. London, 1846. See Sunstroke, H. C. 
Wood, Philadelphia, 1872, p. 10. 


' Israel Moses. The New York Medical and Surgical Reporter, 1846, vol. i. p. 11. 
VOL. 124, NO, 3.—SEPTEMBER, 1902, 33 
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In 1849 Dr. Henry Hartshorne was the first of the staff of the 
Pennsylvania Hospital (he being a resident physician) to publish a 
report' of coup de soleil. He described four cases treated in 1846; 
two were fatal, the second was a chronic alcoholic, and the third died 
on admission. He notes that several other cases occurring in the city 
at the same time all proved fatal. His treatment is advanced and 
interesting, and he records the first use at this hospital of ice and of the 
cold douche to the head. Two of his cases were bled, but with diffi- 
culty, by cupping at the back of the neck: one died, the other recov- 
ered. Sinapisms were applied to the abdomen and legs. Aromatic 
spirits of ammonia were given by the mouth, and turpentine by the 
bowel. One case, while having cold applied to the head, was placed in 
a warm sitting bath. 

In 1850° Dr. William Pepper, the elder, reported before this College 
twenty cases treated at the Pennsylvania Hospital in the seven* preced- 
ing years. Of these ten died, seven recovered, and three, partially 
recovered, became insane. All of these cases had been bled before 
admission to the hospital. Dr. Pepper reports symptoms and post- 
mortem appearances. Both these conditions were possibly modified by 
the bleeding to which the patients were subjected before being admitted 
into the hospital. The ‘‘ pallid, flaccid, and softened ” condition of the 
heart noted in four cases by Dr. Pepper and reported in one by Dr. 
Reed in discussion, were also due, probably, as suggested by Dr. Stiles,‘ 
to post-mortem change, the autopsies being made six to eight hours 
after death. Autopsy was found impracticable by Dr. Levick’ ten 
hours after death. Dr. Horatio C.Wood* makes the following suggestion 
in regard to these cases. ‘‘ The cases were very probably true sunstroke 
and not simply heat exhaustion, as 1 have suggested, and the cool skin 
was the result of the bleeding. The soft, flaccid hearts were found 
because the temperature not being high at the time of death the cardiac 
myosin did not coagulate.” 

Dr. Pepper says: ‘‘ The disease is evidently one of nervous exhaus- 
tion. The cases of apoplexy and congestion of the brain occasionally 
produced by insolation should be carefully distinguished from the cases 
above alluded to, the pathology and treatment of the two being very 
different.” Again: ‘‘ The cases we usually meet with during the 
intense heat of our summers present no symptoms similar to those which 
result from cerebral congestion, and demand for their cure stimulants 


1 THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1849, n. s., Vol. xviii. p. 66. 

2 [bid., 1851, n.s., vol. xxi. p. 183, 

8 The hospital records for this period, and for ten preceding years, show the admission of 
but fifteen cases, six of which died and nine recovered. 

4 Boston Medical and Surgical Journal, 1864, vol. xx. p. 349. 

5 THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1859, vol. xx xvii. p. 49. 

® Wood. Sunstroke. Philadelphia, 1872, p. 107. 
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instead of bleeding.” Dr. Pepper closes by commenting on the absence 
of satisfactory medical literature on the subject at that day. This was 
the first presentation of this topic to the College of Physicians, and it is 
also the first, though not a very clear report by a member of the staff 
of the Pennsylvania Hospital and by a Fellow of the College of the 
difference between exhaustion and congestion following exposure to the 
sun. 

Dr. Condie, in discussion of Dr. Pepper’s remarks, gives a most clear 
and differential description of the symptoms of exhaustion from heat, 
and also—which Dr. Pepper did not—of congestion (fever) from heat. 
As already cited (p. 489), his recognition of these conditions dates back 
to 1818, and has such priority but not that of publication. He also 
makes distinction in the treatment, condemns bleeding for heat exhaus- 
tion, and, on the other hand, tells how he saved life by bleeding in a 
case of heat congestion accompanied by convulsions. His belief that 
heat effect may result in apoplexy has already been noted (p. 496). 
Post-mortem examination of the brain convinced him that ‘‘ these cases 
are dependent upon acute meningitis.” His is also the first recognition 
that artificial heat as well as solar heat can produce the condition at 
that time only attributed to the sun. 

Dr. Reed also took part in the discussion, reporting a case which was 
subsequently examined post-mortem, a foot-note states that the heart in 
this case was flaccid. 

Dr. Parrish closed the discussion. While acknowledging the value 
of Dr. Pepper’s observations, he noted that they were in opposition to 
the prevalent doctrines of congestion and inflammation applied to all 
violent diseases which destroy life. 

On page 536 of the same volume of THE AMERICAN JOURNAL OF 
tHE Meprcay Scrences, Dr. Frederick D. Lente, resident surgeon"at 
the New York Hospital, answers Dr. Pepper’s expressions of surprise 
that there was so little and such vague literature upon this subject: 
The victims of heat are principally laborers in cities ‘‘ who earn their 
daily bread by their daily work, and are consequently compelled usually 
to labor during the intensest heat of the day, when the thermometer in 
the shade ranged from 96° F. to 100° F., and over, with not only the 
direct rays of the sun playing upon them, but also the reflected rays 
from the pavements and buildings. Added to this as the efficient and 
exciting cause, we have fatigue, intemperance, and often insufficient or 
improper food as predisposing agencies; these causes usually do not 
exist in the country and in small communities,” etc. The city heat 
subjects are attended by private physicians only in emergency, being 
usually summoned to the relief of a man ‘‘ who has fallen down in 
a fit while at work.” These cases are, therefore, bled—hence, Dr. 
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Pepper’s cases were all bled before admission—and sent to hospital. 
The majority are admitted between the daily visits of the chief, and so 
are practically only observed by the resident physician, ‘‘ who in the 
discharge of his multitudinous duties” takes no particular notes of these 
cases. It follows that there is little and vague literature. Dr. Lente 
reports that in 1847 thirty-seven cases occurred in four days, most of 
them dying so promptly as to be attended only by the coroner. 
Animals, omnibus horses especially, were also stricken. Of forty-two 
cases admitted into the New York Hospital in the five preceding years, 
twenty-four died, and eighteen survived. In eight post-mortems there 
was congestion of the lung in two, and of the brain in four. There 
was no evidence of inflammation of the brain. One of the most dis- 
criminating observations of this paper is that the prognosis depends 
upon the stage in which the case is seen. So that one ‘‘ physician 
might have ten cases, and all might recover; another might have the 
same number, and the treatment be equally judicious, yet nine out of 
the ten might die.” 

In 1852 Dr. C. A. Gordon,’ an English army officer, had under 
his care in India, a number of cases of sunstroke, which he reported 
in 1857, stating that apoplexy and coup de soleil include the same con- 
ditions of body. Of the twenty-eight cases of heat effect that came 
under this author’s notice but one recovered. His paper is important 
as bridging the epochs in one.of which the effects of heat were ill- 
described as apoplexy, while in the other the terms insolation and sun- 
stroke evinced a correct appreciation of the exciting cause in some cases, 
although both terms are too restricted in meaning to embrace the 
bodily effects of artificial as well as of solar heat. 

Dr. G. S. Beatson, staff surgeon of the first class, English Army, criti- 
cises the paper of Gordon, because he stated that apoplexy and sun- 
stroke included the same condition of the body and constituted one 
disease. Beatson admits the close connection between these diseases, 
but denies their identity in pathology and in treatment if the latter is 
to include blood-letting. He inveighs against the latter, and quotes 
fatality as a sequence, and suggests it to be consequence. He opposes 
to Gordon’s almost certain mortality in all cases of this affection a 
report of eight to ten cases treated in India, in which but one case was 
bled, and with fatal result, and the remaining cases which were not bled 
recovered. ‘The treatment of the latter included the removal of the 
patient to a cool place, the logsening of his clothes, and effusions of 
cold water on the head, chest, and epigastrium. 

In 1853 Dr. T. H. Bache, resident physician of the Pennsylvania 
Hospital, as he reports in a discussion of Dr. Levick’s paper read before 


1 Medical Times and Gazette, London, 1857. 
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this College in 1858, attended a number of sunstroke cases—they were 
mostly fatal (six out of ten cases)—and the post-mortem condition of 
the heart was not softened, as reported by Pepper of the cases he 
had seen. 

In 1854 Dr. H. 8. Swift,’ resident physician of the New York Hos- 
pital, published his ‘‘ Observations on Exhaustion from the Effects of 
Heat (Coup de Soleil ).” This paper is important as marking a period of 
some advance and certainly in knowledge concerning heat effects. 

The author states that the sixty cases he reports were admitted to the 
New York Hospital in the “ past summer” were of the class at first 
called coup de soleil, but later regarded by the profession as prostration 
from heat, ‘‘ combined, perhaps, with the effects of large draughts of 
cold water.” The city inspector reported for that year 260 deaths from 
coup de soleil, without including many cases designated as ‘‘ congestion 
of the brain and the effects of cold water.” Dr. Swift finelly dismisses 
this topic, saying, ‘‘ Deaths from the effects of cold water are not so 
frequently met with as is generally supposed,” and then quotes Dr. 
Dickson, who (p. 492) scouted the production of heat effects by cold 
water. As the paper of Dr. Moses is the last one found that refers to 
this subject by title, so is the paper of Dr. Swift the last to at all con- 
sider it, unless reference is made to that of Dr. James Trask, who pub- 
lished an account of ‘‘ Alarming Effects from Drinking Cold Water 
after Violent Exertion in Cold Weather—February.” The symptoms 
in this case were similar to those of shock, and in no way resembled 
those of heat effect. The case would not suggest comment in these 
pages but for Dr. Trask’s closing sentence: ‘‘ The appearance of 
this man (the patient) resembled that of most persons suffering from 
the too free use of cold water in the hot weather of summer; the 
sudden ingestion of a large quantity of cold water causing congestion 
of the brain.” This sentence is the last expression of this opinion 
found by the reviewer. Its date of publication is 1859, twenty-eight 
years subsequent to 1831, when the last entry of ‘‘ effects of cold 
water” appeared on the records of the Pennsylvania Hospital, where 
this curious error in diagnosis originated in 1769. 

Of the sixty cases reported by Dr. Swift, eleven occurred in a hotel 
laundry, and several in a sugar refinery. Eight of the sixty cases were 
women, who, as a class, are unexposed to the sun. These data confirmed 
the view of Dr. Condie suggested to him by a case occurring in a 
heated room in the winter of 1818, and the report by Dr. Geddes, in 
1846, a case originating in a hospital. They rendered untenable the 
opinion of Dr. Dowler that the direct rays of the sun (p. 496) were 


? Swift. The New York Journal of Medicine and Collateral Sciences, 1854, n.s., vol. xiii. 
p. 45. 
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essential to pathological results from atmospheric heat, and, moreover, 
created a need for new and precise terminology descriptive of heat effects 
in man. 

The phrases current at this time for heat effect were apoplexy from 
heat, coup de soleil, sunstroke, insolation, ictus solis, erethismus tropicus, 
heat exhaustion, nervous debility from heat, and the terminology of 
Dowler (p. 496). Russell (p. 494) was the first to publish (1836) his 
knowledge gained by autopsy, that the major form of heat effect was 
not apoplectic and was coincident with engorgement of the lungs. 
Dowler, independently, reached the same conclusion by clinical obser- 
vation (1836), confirmed it later by post-mortem section, and in 1841 
published a differential diagnosis between apoplexy and heat effect. He 
at this time seems to have stood alone in the combined knowledge of 
the following data : 

1. That heat effects were not associated with apoplexy. 

2. That they were accompanied by pulmonary engorgement. 

3. (a) That they consisted of two principal, widely differing varieties, 
one of ‘‘ exhaustion” and the other of ‘‘ asphyxia,” or, as would be 
said to-day, of fever—which he was the first to recognize thermometri- 
cally (1845); (6) that the treatment of these conditions was in strong 
contrast, blood-letting being contraindicated in cases of exhaustion, and 
advisable in selected cases of asphyxia or fever; (c) that there was an 
intermediate and sometimes sequent condition which he respectively 
recognized under the titles of ‘‘ pain” and of ‘‘ excitement or inflam- 
mation,” and which are now grouped under the single title of menin- 
gitis. His predecessors and for twenty years subsequent to 1841, 
the date of publication of his first paper, his contemporaries con- 
founded the effects of heat with apoplexy. Thus, some authorities 
maintained that cerebral congestion was always present in heat effect 
and always demanded depletion. Others held that nervous exhaustion 
was the only pathological result from heat, and that blood-letting was 
never permissible. Others again recognized that effects of heat might 
be exhaustive or congestive, but went astray by identifying fever with 
apoplexy, cold-water effect, etc. _ 

This confusion of ideas resulted in a babel of tongues, so that coup de 
soleil, insolation, ete., were used by different authors with varying sig- 
nifications and limitations of application. The paper now in review, 
that of Dr. Swift, typifies this chaos of thought and nomenclature as 
well as marking, as already noted, a period in which speculation began 
to crystallize into precise knowledge. 

The following quotations from Dr. Swift, as well as those from Dr. 
Pepper’s paper (p. 500), illustrate the contention and misapprehension 
prevalent on this topic at that day: 

‘* Tt is now only five or six years since the nature of this disease was 
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pointed out, and yet the profession, generally, have but vague and 
indefinite ideas respecting it, and it is a matter of surprise that medical 
literature is so deficient on the subject.” 

As evidenced by the references in the foregoing pages, and they are 
but a suggestion of the publications on this subject, the quantity of 
literature was not so much at fault as the availability of knowledge of 
its existence. 

Again: ‘‘ The term coup de soleil as applied to this disease is a mis- 
nomer. It is a popular rather than a professional appellation. All 
our authors agree that ‘ cerebral apoplexy’ is occasionally produced 
by exposure to the direct rays of the sun. This I regard as true coup 
de soleil. The subject now under consideration is an entirely distinct 
affection. It is now almost universally admitted to be mere nervous 
exhaustion produced by protracted and violent exercise in an over- 
heated atmosphere.” 

‘* Of the large number of cases observed by me, none were strictly 
apoplectic, and no lesions were noticed in those which proved fatal, 
sufficient to account for death. These two opposite conditions—the 
‘ cerebral congestion’ and ‘ nervous debility ’"—require opposite modes 
of treatment, and should be carefully distinguished from each other.” 
The ‘‘ cerebral apoplexy occasionally produced ” by the sun was current 
belief. ‘‘ Of the large number of cases—60—observed ‘ by him’ none 
were strictly apoplectic,” is definite knowledge gained by investigation ; 
nevertheless, current belief, and ‘‘ all our authors” are not repudiated 
—but evidence is presented to that end. The reference to ‘‘ the subject 
under consideration being mere nervous exhaustion” would mislead to 
the belief that the minor degree of heat effect as described by Dowler 
and observed to-day was meant by the author, did he not quote Dowler’s 
description in contrast to his own, and give a most discriminating and 
detailed symptomatology dividing the condition in mind into three 
stages: 1. That of onset. 2. That of the course, in which ‘‘ the skin 
is hot,” ‘‘ the temperature 112° F.,” “according to Dowler.” 3. The 
stage of collapse; this leaves no doubt in the reader’s mind that the 
major form of heat effect is classed under the title of nervous exhaustion. 

In a well-marked case that had been classed as having apoplectic 
symptoms and was bled, death occurred in twenty-one hours. The 
autopsy, performed eighteen hours later (too late to permit reliable 
observations—reviewer ), discovered no marked congestion of brain or 
lungs, and a flaccid heart filled with fluid blood. The liver was much 
congested, other organs healthy. He comments as follows: 

‘‘ This case was doubtless one of ‘ nervous exhaustion,’ a condition 
so often mistaken for and associated with ‘ cerebral apoplexy,’ and it 
was the only one in which reaction ran sufficiently high to indicate 
depletion. But even in this the post-mortem disappointed us. I have 
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only seen a few, a very few, cases of insolation verified by post-mortem 
examination—certainly, not one during the past year, although exam- 
inations were made in all the cases in which we suspected any cerebral 
lesion.” 

The following paragraph notes a radical change in treatment: 
‘* Blood-letting is now nearly abandoned. Formerly nearly every case 
treated before admission to the hospital had been bled. But not a 
single patient had been bled of those admitted during the past summer. 
They do not bear well even the local abstraction of blood by cup- 
ping.” 

It was the period of reaction. Before laying down this very interest- 
ing paper, it will be well to note some of its statistics: The total number 
of cases admitted to the New York Hospital from 1845 to 1854 was 
150, of which 78 died. The number of cases under Dr. Swift’s observa- 
tion was 60; the mortality more than one-half. On admission 44 
cases were insensible, 16 stupid or sensible; the pupils were dilated in 
30, contracted in 19, and natura] in 11. The temperature of the body 
was hot in 34, warm or natural in 11, cool in 18; respiration hurried 
in 44, pulse uniformly accelerated 100 to above 160; convulsions in 
24; delirium in only a few; 52 were males; and the average duration 
of fatal cases about four hours. ‘‘ In 33 fatal cases the pupils were 
contracted in 20, moderately dilated in 7, and markedly so in 6; while 
in the successful ones the pupils were dilated in 19, and nearly natural 
in 16. No case recovered in which the pupils were contracted. The 
treatment included the hot bath, sinapisms, enemata of aloes or turpen- 
tine and ‘‘ ice to the head when the temperature is elevated.” 

‘* Indiscriminate use of cold affusions is productive of harm. Injurious 
and often fatal effects result from them.” 

In 1854 Dr. J. R. Leaming, in the same number of the New York 
Journal as the paper of Dr. Swift (p. 58), advises for heat effects the 
use of hydrochlorate of ammonia in 8-grain doses. The suggestion is 
made from the employment of the drug in four cases concerning which 
the author truly states his notes to be ‘‘ very meagre.” 

In 1856 Dr. Sanford B. Hunt' published his ‘‘ Observations on the 
Cause of the Disease Known as Sunstroke.” In this paper, dealing 
largely but with greater originality and aggression with the facts 
observed concerning the large number of cases occurring in the service 
of Dr. Swift, in 1854, reactionary opinion swings further, and in some 

_instances the conclusions are broader than the facts. 

He first considers the question : 


Are the direct rays of the sun necessary to the production of the disease 
known as sunstroke ? 


1 Sanford B, Hunt. Buffalo Medical Journal, 1856, vol. xii. p. 23. 
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He cites that in the sunsiroke epidemic in New York, August, 1854, 
of the 235 deaths from this cause, 49 were females. In view of this 
fact and the comparative non-exposure of females to the sun, added to 
the occurrence of the laundry and sugar-house cases, and of similar 
cases, as recorded by the health offices of various cities answers this 
question, beyond contention, in the negative. 

Secondly, is congestion of the brain the special pathological condition in 
this disease ? 

Again referring to the cases of Swift, Dr. Hunt says: ‘‘ At any 
rate, enough is known to prove that contracted pupils and convulsions 
are not to be accepted as sufficient proof of congestion, and we must 
wait for actual post-mortem evidence of it to verify its existence. It is 
already plain that only a very limited number of cases are congestive, 
and it is quite probable that that limited number will be much decreased 
on careful study.” 

He approves Swift’s title of ‘‘ Nervous Exhaustion from the 
Effects of Heat” as the designation of the disease, and immediately 
beneath the second inquiry of the paper says: ‘‘ It is only recently 
that the fact has been fully recognized, that in the great majority of 
instances of sunstroke, the symptoms have been those of syncope or 
exhaustion.” Knowledge of the paper of Dr. Swift and of the fact 
that he includes under the title of exhaustion major cases of heat 
effect, make it plain that Dr. Hunt like Dr. Smith used this term in 
error, because too broadly denominating by it, heat effects of hyper- 
pyretic character as well as those of exhaustion from heat to which the 
phrase should be limited as suggested by Dr. Dowler and practised 
to-day. 

What are the facts in relation to heat as a cause of coup de soleil ? 

He answers this question by quoting meteorological data in evidence 
of a greater number of cases of heat effect occurring on hot humid days 
than on hotter days but of dry heat. 

He states: ‘‘ The facts adduced are conclusive that, though a cer- 
tain temperature is necessary, neither the frequency or the fatality of 
the disease increase with a further rise of the thermometer. Heat is not 
the essential cause ; neither are the direct rays of the sun necessary.” 

‘* What then is the essential condition for the production of coup de 
soleil, or rather exhaustion from the effects of heat?” 

‘* High humidity is the essential condition. This opinion is based 
upon weather records and upon analogy.” 

‘* In the first place the condition of nervous exhaustion is never pro- 
duced by a high, dry heat.” 

Dr. Hunt disclaimed originality for his views on the etiological 
influence of the disease ‘‘ known as sunstroke,” yet such a claim would 
have been pardonable, considering that he is the first to present the 


508 SPELLISSY: TREATMENT OF HEATSTROKE, 


scientific evidence of hygrometry in support of an observation probably 
first published by Lancisi, as already noted in 1694. It hardly is neces- 
sary to say that the influence of humidity in the production of heat 
effects is generally acknowledged, but when Dr. Hunt says that they 
are ‘‘ never produced by dry heat”; ‘‘ that, though a certain tempera- 
ture is necessary, neither the frequency or fatality of the disease increase 
with a further rise in the thermometer ;” and finally, ‘‘ that the essen- 
tial condition for the production of coup de soleil is high humidity and 
not heat,” he goes too far. The paper, as a whole, is one of much 
originality, force, and some discovery ; it finally refers to the institution 
of ‘‘ experiments to determine as to what power a humid atmosphere 
exerts on the absorption of the solar rays,” and the message of the 
author is best expressed in his sentence saying, that ‘‘ examination of 
such weather records, corresponding with periods of mortality from 
sunstroke, as have fallen under ‘his’ notice, have uniformly resulted in 
fixing a high temperature of evaporation as the efficient condition of the 
cause of the disease, and that without definite relations to the dry bulb 
temperature.” 

In 1856 Dr. J. B. S. Jackson" reported a case of recovery from sun- 
stroke which occasioned discussion in which Dr. Strong presented a 
classification of cases into two groups not very clearly described. 

Drs. Parkman, Cabot, Bigelow, Senior, and Coale also took part in 
the discussion. 


In 1856 Dr. Charles Morehead,’ in the first edition of his Researches 
on Disease in India, treats of the pathological effects of heat under the 
headings of ‘‘ Apoplexy ” and ‘‘ Cerebral Affections Caused by Elevated 
Temperature.” 

In his consideration of apoplexy he at once distinguishes between a 
‘‘ correct” use of the word as signifying cerebral congestion, with or 
without effusion or hemorrhage, and a looser use of the term, includ- 


> 


ing in its meaning cerebral ‘‘determination”’ as applied to the effects of 
excessive heat or of alcohol. He quotes statistics in evidence that heat 
effects were often and erroneously classed as apoplexy. 

In treating of ‘‘ Cerebral Affections Caused by Elevation of Tem- 
perature” he makes a triple classification of symptoms, which, it is 
plain, are those of three stages in the major form of heat effect. He 
records that the pupils in the cases he observed were primarily con- 
tracted, but finaly dilated—an observation later confirmed by Dr. 
Stiles’ experimental investigations. 

The pathology noted includes vascular turgescence of the membranes 


1 J. B. 8. Jackson. Extracts from Records of Boston Society for Medical Improvements, 1856, 
vol. ii. p. 9. 

2 Morehead. Clinical Researches on Disease in India, London, 1860, first edition, vol. ii. 
pp. 577-582. 
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and substance of the brain, posterior congestion of the lungs, engorgement 
of the venous circulation and of the right heart with badly coagulated 
blood. Phrenitis and encephalitis are pronounced of rare occurrence. 

The following paragraph presents a ‘‘ suggestion” that has claim to 
priority, and that anticipates some of the conclusions derived from 
experiments reported three years later by Bernard : 

‘Active cerebral determination of blood takes place as a conse- 
quence of exposure to elevated temperature, and coexists with the 
symptoms above detailed ; but it may be doubted whether it is a suffi- 
cient explanation of the proximate cause of the phenomena. From a 
review of all the attendant circumstances it seems to me not an 
unreasonable suggestion to offer that the temperature of the blood may 
become much increased, and to this altered condition of the blood the 
deranged actions may in part be due.’ The nature of the cause and the 
pungent heat of the surface of the body, which is invariably present, 
may be used as grounds for this opinion. The tumultuous action of 
the heart is also a characteristic symptom, and seems to me to point to 
a direct influence of the cause on that organ.” 

Although Dowler was the first to measure the degree of elevation of 
temperature, he, like Russell, attributed the chief cause of fatality to 
the lungs. Morehead was the first to suggest the abnormal elevation 
of the temperature of the blood to be the primary cause of trouble in 
heat effects, and its direct influence to be secondary. 

In 1857 Dr. B. Darrach,’ resident physician in the New York Hos- 
pital, treated four cases by stimulants and by rubbing the entire surface 
of the body with ice; three of his cases recovered, one died. He reports 
the cases equal in severity to four previous cases in which the ice was 
only applied to the head, and all four patients died. This is the first 
report of the application of ice to the whole body in the treatment of 
this condition. 

In 1858, Claude Bernard’ announced in his lectures to the College of 
France that the temperature of mammals and birds could be elevated 
4° C. to 5° C. (7.2° F. to 9° F.) above normal, and that the animals, 
without exception, died when their temperature became elevated to this 
degree. On autopsy, the heart and other muscles of the body were 
found rigid. In the history of the pathology of the major form of heat 
effects, this communication is only second in importance to the first 
observation of temperature in this disease, by Dowler in 1845. The 
significance of the phenomena observed by Bernard will become more 
apparent with the reading of his report of further experimental data 
and of his deductions. 


1 Italics introduced. 
2 Darrach. New York Journal of Medicine, 1854, n. s., vol. xii. p. 45. 
8 Bernard. Lectures to the College de France, 1858, vol. iv. p. 209. 
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In 1858 Dr. Levick' reported to the College of Physicians twelve 
cases treated that year at the hospital ; one of these cases occurred in a 
sugar refinery, three cases died, and also a cured case suddenly on the 
sixth day after recovery. Dr. Levick notes the differences between 
exhaustion and congestion as bodily results of heat, and urged that for 
these dissimilar conditions different modes of treatment were required, 
and that, therefore, diagnosis was important, and he italicizes his belief 
that the process is most frequently one of exhaustion. He deemed 
none of his cases in need of bleeding. He comments upon the coincident 
value of turpentine in the treatment of malignant fevers and of sun- 
stroke. He notes the post-mortem appearance of the blood in typhus 
to resemble that in sunstroke; that putrefaction in the latter disease 
was so rapid as to prevent autopsy ten hours after death; that in the 
last case reported symptoms of inflammation of the brain were cor- 
roborated by post-mortem discovery of extensive inflammation of its 
base. 

In January, 1859, Dr. Levick’ contributed to THe AMERICAN 
JOURNAL OF THE MEDICAL SCIENCES the most comprehensive history 
and analysis of this subject published at that time, and to the refer- 
ences of which this review is much indebted. In confirmation of artifi- 
cial and solar heat being alike productive of the same symptoms, as 
evidenced by the cases reported by Swift, Dr. Levick alludes to the case 
already noted, which he reported the previous year, and which developed 
in a sugar refinery. Contrary to first impressions, he subscribed to the 
observations of Dr. Hunt with regard to humidity being an etiological 
factor ‘‘ of the disease known as sunstroke,” but Dr. Hunt’s assertion 
that disease from heat is ‘‘ never produced by a high, dry heat ”’ is dis- 
proved by Dr. Levick, who quotes the case detailed by Russell as 
occurring ‘‘ at a season when the hot land winds had just set in, ren- 
dering the atmosphere dry and suffocating.” 

Dr. Levick, like Andral, comments upon the coincidence of atmos- 
pheric heat, and the epidemics of apoplexy noted by Forestus, in 1562 ; 
but while Andral would confirm this observation, Dr. Levick maintains 
that the epidemic character of the disease in hot, humid weather is only 
explainable by the inference that at least many of the cases were not 
due to apoplexy, but to the effects of heat. 

He notes and accepts the post-mortem observations that establish 
apoplexy and heat effects to be dissimilar conditions, and also those con- 
cerning the fluidity of the blood and the general venous and especially 
pulmonary engorgement. He again comments upon the rapidity of 
putrefaction noted by him the year before. He quotes Pepper, Lente, 
and Swift in agreement upon the flaccid condition of the heart. 


1 Levick. THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1858, vol. xxxvi. p. 404. 
2 Thid., 1859, vol. xx xvii. p. 40. 
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He by inference condemns blood-letting. He advocates cold affusions 
and the use of ice to the head in selected cases. He warns that ‘‘ the 
full bath is not without danger.” The chief indication for its use is 
found in the stimulus afforded by the hot bath. He finally quotes the 
‘‘ happy results ” obtained by Dr. Darrach in ‘‘ frictions of the body 
with ice” to relieve the burning heat of the skin, which is justly viewed 
as a most unfavorable prognostic symptom. Carbonate of ammonia 
and the aromatic spirits are recommended for administration by the 
mouth, and oil of turpentine by the bowel. 

This very exhaustive article closes with the following reference to 
sequels which are best presented in the words of the author, as future 
reference will be made to it: 

‘* After the immediate symptoms of an attack have passed, as after 
cholera, typhus fever, etc., so with sunstroke, various internal inflam- 
mations may be developed—as of the brain, the lungs, etc. —which 
require a treatment entirely unlike that mentioned above. In this way 
we have cases reported as meningitis resulting from exposure to heat ; 
but according to my observation, these differ from sunstroke in their 
gradual mode of attack, although just as apoplexy may occur in warm 
weather, so may meningitis; but in by far the greater number of cases 
of sudden attacks of illness from exposure to heat, inflammation of the 
brain is not the pathological condition. Nor must we be misled by the 
presence of delirium, or of a hot skin, in such cases. The latter we 
have present even in malignant typhus, and no fact is better known to 
the pathologist than this; that, in typhus and typhoid fever, phenomena 
almost identical in character with those of inflammation of the brain 
may be present, and yet, after death, no lesion of this organ be found. 
In the words of Dr. Bartlett, when writing of typhus fever, ‘‘ delirium 
and somnolence have occurred as frequently, and as strongly marked, 
in patients whose brains presented no changes, as in those of an 
opposite character.” 

It is interesting to note that general frictions with ice were approved 
by the author for the relief of an ‘‘ unfavorable symptom” affecting the 
skin and employed empirically. The pathology demanding refrigera- 
tion as one of the vital principles in the treatment of the major form of 
heat effect was not yet understood. That it had been divined, is sug- 
gested by the comment of the reviewer (p. 509) on the notes of Bernard. 
His second announcement, now in order, sheds much light on the 
pathology of heat effects, implying the essential necessity of employing 
cold in their treatment. 

In February, 1859, Claude Bernard' reported the results of two 
experiments ‘‘on the cause of death in animals submitted to a high 


1 Comptes-Rendu des Séances et Mémoires de la Société de Biologie, 1859, Tome iii. Series B, 51. 
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temperature.” He refers to his announcements of the year before and 
presents the data of subsequent observations and his conclusions. 


Experiment 1. <A rabbit subjected to a temperature of 55° C. to 
60° C. (131° F. to 140° F.) fell on its side and died quickly. The tem- 
perature of the rectum and thorax taken at once was 44° C. to 45° C. 
(112° F. to 113° F.). The heart was still, was firmly contracted, and 
contained no blood. The muscles and limbs were stiff, and did not 
respond to galvanism. The blood of the ears was black, presenting no 
apparent alteration of character. Poured in a glass it coagulated well, 
and the exposure exhibited a ruby red color. 

Experiment 2. A younger rabbit that had not been permitted to feed 
preceding the experiment, as had the first rabbit, succumbed a little 
more slowly to the effects of heat; otherwise the same phenomena were 
exhibited at both experiments. 


He explains the cause of death in these cases to be due to the purely 
physical fact of the elevation of the temperature of the blood. This eleva- 
tion is such as to be incompatible with the exercise of muscular con- 
tractility, and consequently of the cardiac functions. The heart is 
stopped and becomes incapable of vital functions. The muscular fibres 
of animals having a precisely similar temperature exhibit after death 
rigidity and immobility. Dr. Kiihne has shown that in these conditions 
the rigidity was due to coagulation of a special matter contained in the 
muscle. As he had observed the muscles of animals dying of cold, 
although rigid, to be of alkaline reaction, he concludes that the usual 
muscle acidity accompanying cadaveric rigidity should not be consid- 
ered as a cause of rigidity, since the latter can exist without acidity. 

In 1860 Dr. Charles Morehead’ published a second edition of his 
Clinical Researches, containing an enlarged chapter on ‘‘ Sunstroke.” 
This title, condemned by the author in his first edition, is employed in 
the second, and broadly applied to the effects of the indirect as well as 
the direct rays of the sun. This chapter represents the experience and 
opinions, unpublished as well as published, of many Anglo-Indian 
surgeons as well as the personal observation and views of the author. 
It contains a new classification of symptoms dependent upon an 
Anglo-Indian recognition that in the effects of heat there are different 
varieties, which he denominates as follows: 

1. Comal, which is cerebro-spinal in origin. 

2. Syncopal, which is a cardiac type. 

3. Comal and syncopal combined, the origin of which is cerebro-spinal 
as well as cardiac, and is therefore denominated as ‘‘ mixed.” 

The symptoms detailed of the first, or cerebro-spinal variety, show 
it to be identical with the condition known to-day as thermic or heat 
fever. 


1 Morehead. Clinical Researches on Diseases in India, London, 1860, second edition, p. 603. 
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The second, or cardiac variety, may be subdivided into two types. 
In one the individual, ‘‘ without premonitory warning,” and generally 
consequent on direct exposure to the sun, falls down, gasps a few times, 
and dies... The authority for this instantaneous form is assigned to 
Dr. Pirrie. Such instant fatality is contrary to the experience of most 
observers. Rush described it, but his contemporaries Condie and Watt 
discredited it. Dowler reports instances of death occurring in twenty 
or thirty minutes, but hours are usually occupied in the fatal progress 
of this affection. The second form of the cardiac variety is not instantly 
or necessarily fatal. This subdividing of the cardiac variety is a dis- 
tinction made by the reviewer, and not the author, The symptoms 
detailed of this type—for instance, ‘‘a cold and clammy skin”— 
identify it, without doubt, as that of heat exhaustion, in spite of the 
fact that the author groups in it cases of most unusual and instant 
fatality. 

In the third, or mixed variety, the author assembles atypical cases 
of the two varieties described, more especially mild cases of the first 
variety. 

On the topics of symptoms, pathology, etiology, and treatment, the 
author, though at times in disagreement with modern conclusions, 
often penetrates with clear-minded energy to first causes or perceives 
indications that were not recognized as true by many observers until 
years later. Justice can only be done this most instructive chapter by 
consulting the original. 

In 1863 Dr. Horatio C. Wood, Jr., published in THe AMERICAN 
JOURNAL OF THE MEDICAL Scrences a report of eight cases affected 
by heat, seven of which died; a ninth case that died is recorded in 
the hospital records, and was probably not under Dr. Wood’s care. 
He expresses his belief that heat produced different classes of cases 
called sunstroke, but he had observed only the fatal variety which he 
had reported. Dr. Wood is the first of the staff of the Pennsylvania 
Hospital to publish thermometric observations of his cases, but the first 
reports of this character are those of Dr. Dowler. The maximum tem- 
perature observed by Dr. Wood during life was 109.75° F., but one 
hour after death the temperature of 110.75° F. was recorded in one case. 

Dr. Wood’s report is still unique in its wealth of post-mortem notes. 
In the six autopsies recorded the following observations were most 
constant. None but the slightest congestion of brain, meninges, and 
lungs, although the meningeal and pulmonary veins were loaded with 
blood. The blood was dark, fluid, tending to acid reaction and not to 
coagulate. Its microscopical examination in one case is the first 
recorded in this disease. The red globules were found ‘“‘ a little more 


! Pirrie. Insolation, Sunstroke, or Coup de Soleil, Lancet, May 20, 1859. 
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opaque than normal, and aggregated in rouleux and masses. No 
abnormal proportion of white corpuscles.” ‘‘ The heart was in al] cases 
rigidly contracted. The veins were surcharged with blood.” In this, 
as in other diseases, ecchymoses are characteristic of altered blood. 
The pathognomonic post-mortem results of fatal blood disorders are 
like those of sunstroke; ‘‘ alteration and destruction of the crasis of 
the life fluid, without structural changes in the solids.” 

He states that alterations in the blood produced by heat are respon- 
sible for the cerebral symptoms observed, that death is brought on by 
loss of power in the central nervous system, and he substitutes thermo- 
hemia, or ‘‘ thermic fever,” as the name of the condition in place of 
sunstroke. The name thermic fever is an advance in specific termin- 
ology, because the first word accurately gives the cause of the trouble, 
and the latter word states the condition resulting from the cause; the 
two words combined limit their application to the grave form of bodily 
effects from heat which is accompanied by an elevation of temperature 
that tends to the extreme. He condemns the prejudice against drink- 
ing water, and urges the ingestion of fluids, because the blood has 
been deprived of its serum, it may be by pints, through the action of 
the perspiratory glands. He acknowledges treatment to have been futile 
in his hands, and quotes and suggests Taylor’s' recommendation of cold 
affusions as practised in India. 

An analysis of Dr. Wood’s reports of his cases discovers that cold 
was employed only in the treatment of three, namely: Cases III., IV. 
and VI. Cases III. and IV., axillary temperature 109° F., had ice 
frictions ; Case VI., femoral temperature 104° F., was treated with cold 
affusions, which aggravated the tendency to convulsion. Twoof the cases 
were intemperate; the other, temperature 109° F., was sixty years 
of age. The two cases of 109° F. were not brought to the hospital until 
two hours after the onset of the attack. The cases of 104° F. had been 
suffering from the effects of heat four days before admission. These 
were all unfavorable cases for treatment, and they all died. 

In 1864 Dr. R. Cresson Stiles’ published the results of the first experi- 
mental ‘‘ observations on animals subjected to an elevation of tempera- 
ture in various modes, and which presented a series of symptoms very 
closely allied or identical with those of sunstroke as ‘ he’ had seen it, 
and as ‘he’ found it described by careful observers.” These experi- 
ments were inspired by the diversity of existing opinion respect- 
ing sunstroke, by a desire to test the accuracy of the ‘‘ currently 
received pathology of the disease,” and with a prejudice in favor of a 
poisonous quality being acquired by the blood. This theory he credits 


1 Lancet, 1858. 
? Boston Medical and Surgical Journal, 1864, vol. Ixx. p. 349. 


SPELLISSY: TREATMENT OF HEATSTROKE. 515 


to Dr. H. C. Wood, in the publication just summarized. The investi- 
gations of Dr. Stiles soon caused him to abandon this theory or rather 
to ‘‘ regard the only poisonous property of the blood to be its elevated 
temperature.” 

Dr. Wood, in his Boylston Prize Essay, 1872, p. 103, thus concurs 
with Dr. Stiles: ‘‘I believed at that time (referring to his paper of 
1863) that the nervous symptoms were due to the development of a 
poison in the blood ;” not perceiving that the heat itself was the poison. 

His conclusion is formulated in the title of his paper: ‘‘ Sunstroke, 
or Paralysis of the Heart by Heat.” 

He reached his conclusions by five classes of experiments : 


Cuass 1. ‘‘ Those in which warm-blooded animals were subjected to 
an elevation of temperature; the symptoms they manifested observed, 
and post-mortem appearances noted.” 

Method. The animals were either placed in glass bell-jars of suffi- 
cient capacity for free respiration—and the jar covered and immersed 
in water of 115° F., later raised to 120° F.—or, held by the nape of the 
neck, they were directly immersed in the heated water. 

Results. They exhibited the phenomena of sunstroke, and died. 
A hearty meal hastened fatality. The sequence of symptoms were 
restlessness, increased pulse, and respiratory rate, distention of blood- 
vessels, slight outcry, coma, primary dilatation of pupil, soon followed 
by its contraction. Upon contraction of the pupil, subjection to arti- 
ficial heat was discontinued. Within a half-hour of the occurrence of 
pupil contraction, the bloodvessels cease to be distended, then cyanosis, 
slowing of the respiration, convulsions occasionally, and death follow. 
The animals directly immersed in water exhibited within five minutes 
rigid and permanent contraction of all muscles. 

Autopsy, of immediate performance, discovered abdominal and thoracic 
temperatures not above 115° F., and either the heart ventricles firmly 
contracted, or permitted the observation of their contraction within 
ten minutes after death. The auricles were distended with blood and 
exhibited fibrillar movements. Neither brain nor lungs were con- 
gested. The ven cave were engorged with dark alkaline blood 
rapidly coagulating. The cut heart ventricles were acid in reaction. 
The microscopical appearance of the blood was normal, but that of the 
heart fibres showed loss of striz. In a few hours heart rigidity gave 
way to flaccidity. Putrefaction was soon manifest. Hence, the prompt 
autopsies made by Dr. Horatio Wood discovered heart contraction, in 
contrast to the flaccid hearts observed several hours after death by 
Dr. Pepper. 

Crass 2. ‘‘ Those in which artificial respiration was practised as soon 
as the animal became comatose, or the pupil became contracted.” 

Results. Life was not thus prolonged even subsequent to tracheotomy. 

Crass 3. ‘‘ Those in which blood heated to 120° F. was injected into 
the veins of the animal from which it had been drawn, or in which the 
blood of an animal perishing from the disease produced by heat was 
injected into the veins of an animal of the same species.” 

Results. No toxic symptoms ensued. 
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Cass 4, ‘‘ Those in which it was proved that the muscular system 
of an animal could be paralyzed by heat while its nervous system was 
left intact.” 

Method. ‘‘ The reflex actions of animals apparently moribund from 
the effects of heat presented a decided contrast to those of narcotism, 
or exhaustion of the nervous system.” In cold-blooded animals, on 
account of the sluggishness of their circulation, the heart is the last 
organ to be influenced by a heated liquid. When thrown into water 
of 115° F. all the muscles of a frog become rigid in a few minutes. In 
partial immersion only the part immersed is affected. After immersion 
and rigidity of long duration, not only do irritation of distinct nerve 
centres cause convulsions of the immersed parts, but irritation of nerves 
locally and equally exposed to the heat that has rendered the muscles 
of the part rigid will meet convulsive response. 

Hence the nervous system is less sensitive to heat than the muscular. 

Crass 5. ‘*‘ Experiments on muscular contractility is affected by 
heat.” 

Results. The more violent the activity of muscles subjected to heat, 
the more promptly did they become rigid. While the cut surfaces of 
muscles made rigid by heat are decidedly acid, those of animals dying 
of other agencies (e. g., section of medulla or toxic tetany) are not. 
The non-striated muscular fibre of arterioles of heat-stricken animals 
would not contract in response to cold or galvanism, but intestinal 
peristalsis was well marked. The normally contracted pupil of the 
dead frog dilated on immersion in water at 118° F. 


The experimental data of the paper was supplemented by clinical 
and post-mortem observations on man, and a presentation of existing 
theories of his own. Finally, in the recapitulation of his experimental 
results are the following notes : 

‘* A temperature of the blood below 115° F. is sufficient to destroy 
life in all vertebrates, and causes phenomena similar to those of sun- 
stroke, while a temperature between 115° F. and 120° F. is sufficient 
to cause rigid contraction and paralysis of the muscles whether con- 
nected with or separate from the body of the animal. The more 
violently a muscle is made to contract before subjection to heat the 
sooner it becomes paralyzed.” 

Dr. Dowler’s observation of axillary temperature of 112° F. estab- 
lishes that the temperature of the blood in sunstrokes is sufficient to 
produce paralysis. The dilatation of the capillaries is explicable by 
the direct effect of the heated blood upon the muscle fibres of the walls 
of the arteries and arterioles. The cerebral symptoms and the full and 
forcible pulse may be due to this dilatation. 

‘* The effect of heated blood upon the heart is termed paralysis rather 
than exhaustion, because the heart has been shown to have the power 
of directly paralyzing its muscular tissue, and because in sunstroke the 
first stage, or that of frequent and forcible contraction of the heart, is 
not an essential part of the disease.” 
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This paper not only confirmed the announcements of Bernard, 
although it does not allude to them, but it also contributed much new 
knowledge which later was largely corroborated by other observers, and 
doubtless helped to inspire their work. 


Receiving ward (North House) and sunstroke tent, Pennsylvania Hospital. 


In 1866 Dr. George’B. Wood, visiting physician to the Pennsylvania 
Hospital, in the sixth edition of his Practice of Medicine, advocates the 
term heat fever in preference to the term thermic fever, suggested by 
Dr. Horatio C. Wood, and of which heat fever is but a translation. 
Either of these names Dr. George B. Wood prefers to insolation, etc., 
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because the condition in mind though a consequence to heat is not one 
exclusively of solar heat. 

In 1866 Dr. Levick, as he reports in 1868, treated 22 cases in one week 
at the hospita] (see Graphic and Statistical Chart, in later publication). 
Of 12 cases treated by affusions and entire bath, 7 died. Of 7 rubbed 
with ice, 6 recovered ; 2 of these had temperatures of 109° F. This is 
the first record of a recovery from such elevation of temperature, and it 
apparently marks the first fully intelligent application of cold in the 
treatment of heat fever. The earlier use of general ice frictions 
(p. 511) was to relieve the heat of the skin. The treatment by Dr. 
Levick of the cases occurring in 1866 must have been instanced by his 
appreciation of the indications of the newly discovered pathology of 
this disease, for general refrigeration of the blood, and, with equal 
propriety, it might be said of the muscular tissues, but that Dr. Levick 
in the paper next in order of review, refers only to that portion of the 
paper of Dr. Stiles that deals with the blood, and makes no allusion to 
his discoveries concerning the action of heat on muscle. 

In 1868 Dr. Levick, in the Pennsylvania Hospital Reports, vol. i., 
p. 24, contributes a paper entitled, ‘‘ Heat Fever (Sunstroke),” and 
credits the title of Dr. George B. Wood. No allusion is made to 
‘‘ thermic fever,” a title of prior date, coined by Dr. Horatio C. Wood. 

The paper begins and ends with emphasis on the fact that ‘‘ two or 
more pathological conditions, very distinct in their phenomena if not 
in their nature, are often spoken of indiscriminately as insolation or 
sunstroke.” It has two ‘‘ obvious forms,” and another, of which he 
says, ‘‘ surely, it were an unnecessary refinement to give this disease a 
classification separate from meningitis.” He, therefore, differentiates, 
and so clearly as to need no present modification, three forms of heat 
effect: 1. Exhaustion from Heat. 2. Meningitis. 3. Heat Fever. 
Dowler, in 1841, made the same classification with a different termin- 
ology, limiting the exciting cause to solar heat; whereas, Dr. Levick 
states specifically that either of these forms of heat effect may arise 
from solar or from artificial heat. He also refers to high humidity as 
a strong etiological factor in the production of pathological results from 
heat, and suggests that the mortality on the “ Liverpool ” in the Persian 
Gulf was possibly increased by keeping the decks wet (p. 491). Due 
credit is given the paper of Dr. Hunt. 

A detailed clinical history, with notes of autopsy, of microscopical 
examination of the blood, and of a control experiment with, and exam- 
ination of, the blood of a healthy individual, is followed by a claim for 
priority in noting the resemblances between the ‘‘ phenomena of sun- 
stroke and those of an idiopathic fever.” The claim is supported by 
quotations from the essay on sunstroke in THE AMERICAN JOURNAL 
oF THE MepicaL Scrences,"1859, p. 50, already noted and by a repe- 
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tition of the parallel between the symptoms and post-mortem appear- 
ances of heat fever and of typhus fever as a type of the idiopathic 
fevers. The teachings at the Pennsylvania Hospital of Drs. Gerhard 
and Pepper that the ‘‘ essential pathology of this disease (the major 
form of heat effect) was to be found in an altered condition of the 
blood” is cited. ‘‘ It was but a step further to notice the resemblance 
of the phenomena to those of an idiopathic fever.” 

The microscopical examination of the blood is the third reported in 
this condition, being preceded by that of Dr. H. C. Wood and also by 
that of Dr. Stiles in his experimental work. The negative observa- 
tions of Dr. Stiles are in agreement with those of Dr. Wood and of 
other investigators of the appearances of the blood in this condition. 
Dr. Levick stands alone in reporting crenation of the corpuscles. The 
control experiment was made at his request by Dr. Roland G. Curtin, 
of the Philadelphia Hospital. Of four ounces of blood taken from a 
healthy woman, and divided into two equal portions, one was microscop- 
ically normal and clotted in twelve minutes. The other was gradually 
heated in a sand bath until the blood reached a temperature of 120° F. 
‘* The second portion was gradually heated in a sand bath until the 
thermometer placed in it was at 120° F. Under the microscope, the red 
corpuscles were now found to be about half their usual size, shrivelled, 
and crenated. This blood coagulated in five minutes less time than the 
first portion did. So far then as this proves anything, it would seem to 
show that while the vitality of the corpuscles of the blood may be de- 
stroyed by heat alone, something more than this is required to destroy 
its property of coagulating, when drawn from the circulation. 

In the Essay of 1859, p. 51, already quoted on this point (p. 510 of 
this review), Dr. Levick expressed his belief in a ‘‘ poisoned condition 
of the blood.” The following quotation, referring to this point, shows 
a modification of opinion: ‘‘ Absence of toxic properties would seem to 
be established by the experiments of Dr. R. Cresson Stiles.” 

It is interesting to recal] that Dr. Horatio C. Wood expressed the same 
belief in 1863, and, as already stated, recants it in 1872. 

The question of change in theory in treatment indicating the appli- 
cation of cold was raised on page 511 in noting the cases occurring and 
treated in 1866. The following paragraph presents Dr. Levick’s view 
on this subject : . 

‘* Of the modus operandi of ice in these cases, but little need be said. 
In all probability it acts by its refrigerating properties alone, and yet, 
when the instantaneous effect of a drop or two of water on the red 
corpuscle as seen under the microscope is recalled, the question will 
present itself, Can there be any endosmotic action of the water in these 
cases which is eagerly seized upon by the parched blood ?” 
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This third paper of Dr. Levick is of epochal import, and marks the 
beginning of intelligent treatment of the conditions considered. 

In 1868, in the second volume of the Hospital Reports, Dr. James 
Hutchinson publishes a paper upon the success of one-fourth grain, 
hypodermic doses, of morphine in the control of convulsions in four’ 
cases of sunstroke treated at the hospital that year. The injections 
were suggested and given by Dr. Herbert Norris, resident physician. 

In Period IV., 1841-1870, 164 cases of heat effect were received at 
the hospital, the mortality being forty-nine. In this epoch marked 
progress was made in the study and treatment of heat effects. The 
most notable events were the first use of ice-water affusions, by Markoe, 
and of ice applied to the head, as noted by Dowler, both in 1841; 
the publication by Dowler, in the same year, under a different ter- 
minology, of the classification recognized, but not published, by Condie 
in 1818; the further classification by Dowler of a meningitic type; 
the recording by Dowler, in 1845, of the first thermometric observation 
of hyperpyrexia (113° F.) in the major form of heat effect; the sug- 
gestion by Morehead, in 1856, that the pathology of the condition 
depended on the temperature of the blood being abnormally increased, 
and possibly acting directly on the heart; the first application by 
Darrach, in 1857, of treatment by general refrigerating friction with 
ice; the confirmation of Morehead’s ‘‘ suggestion” by the experimental 
work of Bernard in 1858-59 and by Stiles in 1864; the comparison 
of heat effects with fevers by Levick, in 1859; the discoveries of the 
last two observers ‘of the effects of heat upon muscle and nerve; 
the negative microscopical examination of the blood by Wood, in 
1863, and his denomination of the major form of heat effect as thermic 
fever; and, finally, the institution of an intelligent use of opium in 
the control of convulsions by Hutchinson and Norris, in 1868. The 
achievements of the period reviewed were but preparatory for further 
advances in the period 1841-1870, which will be presented in a later 
publication. 


! In four cases is this use of morphine recorded by Dr. Hutchinson—not sixteen, as stated on 
p. 110, by Dr. Horatio C. Wood, in Sunstroke. 
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REGIONAL ANATOMY OF THE HEAD AND NECK, FOR STUDENTS AND 
PRACTITIONERS OF DENTISTRY. By WILLIAM T. ECKLEy, M.D., Pro- 
fessor of Anatomy in Dental Department, University of Illinois, in the 
College of Physicians and Surgeons, Medical Department University 
of Illinois, etc., and CoriInNNE Burorp EcKLEy, M.D., Demonstrator of 
Anatomy in Dental Department, University of Illinois, College of Physi- 
cians and Surgeons, etc. With 26 plates in black and colors, and 36 illus- 
trations in the text. Philadelphia and New York: Lea Brothers & Co. 


Ir may be true that there are departments of anatomy with which the 
dentist is particularly concerned, but it is not true that he is particularly 
concerned with certain departments of anatomy only. The intelligent 
practice of dentistry must be founded upon a fair working knowledge of 
the structure of the entire human organism, and the inference may be 
readily drawn from the existence of a special work of this character 
that it contains all that is necessary for a dental practitioner to know 
of the special subject of which it is the exposition of only a small 
though even very important portion. We fail to see that this work 
contains anything of special importance which is not adequately set 
forth in standard works on the general subject of anatomy. The 
arrengement of the various topics is illogical in the extreme. The 
initial chapter is a chapter of forty-one pages, which is devoted to the 
Anatomy of the Trifacial Nerve, followed by about twenty pages more 
of description of the muscles of mastication. Chapter III. is devoted 
to a description of the roof of the mouth, and Chapter IV. to the mouth 
itself. Why such a division should be made does not appear. The 
balance of the subject, fairly covering the Anatomy of the Head and 
Neck, concludes with Chapter X VII. upon the Osteology of the Region. 

There are numerous inaccuracies in the work, and a large number of 
repetitions which mar its usefulness—for example, in stating the compo- 
sition of the pre-maxille, “the corresponding part of the lips is in- 
cluded.” It is unusual to describe the soft tissues as part of a bone. Of 
the ethmoidal cells, he states that the anterior open into the frontal 
sinus. The published dissections of Cryer show that such is not the 
ease, and further, page 96, with reference to the anterior ethmoidal 
cells, the author states that they open into the middle meatus of 
the nose. Page 111, it is stated that the mental artery is a branch of 
the internal maxillary, while as a matter of fact it is a branch of the 
inferior dental. Page 115, the statement is made that “The orbicularis 
oris surrounds the mouth,” a looseness of statement inexcusable in a 
scientific work. 

At page 135, in describing the common roof structures of the five 
triangles of the neck, no mention is made of the platysma myoides. 
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Whole paragraphs, even pages of text, are repeated at times almost ver- 
batim, and the work will need most thorough revision in order to justify 
its publication and make it a useful text-book for students. Therevision 
should comprise not only the elimination of actual errors, but a more 
orderly arrangement and the avoidance of so much repeated matter. 
The mechanical make-up of the work is most excellent. The illus- 
trations, which are almost wholly taken from standard authors, are of a 
high grade, the paper and presswork being above criticism. a. 2 
E. C. K. 


Die VERDAULICHKEIT DER NAHRUNGS—UND GENUSSMITTEL AUF GRUND 
MIKROSKOPOPISCHER UNTERSUCHUNG DER F «ces. Mit 102 Abbildungen. 
Von Kreis-Physicus a. D. Dr. Med. F. Scurntuine. Leipzig: Hartung 
& Sohn. 


Dig F&®cES DES MENSCHEN IN NORMALEN UND KRANKHAFTEN ZUSTAND 
MIT BESONDER BERUCKSICHTIGUNG DER KLINISCHEN UNTERSUCHUNGS- 
METHODEN. Von Dr. Ab. ScHMipr und Dr. J. SrRAsSBURGER, Privatdo- 
centen an der Universitit Bonn. I. Theil, mit 6 lithographischen Tafeln. 
Berlin: August Hirschwald. 


CHEMICAL investigation of the feces has given the student of the 
digestive processes much information concerning the results of intestinal 
changes, but has been of very secondary value as a help to clinical 
diagnosis or to treatment. Within recent years, however, since Szyd- 
lowski, in 1879, laid the first really substantial foundation for the study 
of the feces, unceasing effort, in certain lines, has been put forth in the 
study of the intestinal dejecta. These two works represent the latest 
and best observations on the subject. Ledder-Hulsebosch, in 1899, pre- 
sented an admirable work on the same subject, but limited his observa- 
tions to vegetable detritus; both of the works here mentioned treat of 
the animal foodstuffs as well. 

The former work of Schilling may be dismissed with a few words—it 
is an excellent résumé of the subject, and from the general point of view 
would make a good introduction to the study. The figures are numerous, 
and for the most part good, although inclined to be schematic. His 
illustrations of the various types of muscle detritus are open, we believe, 
to criticism. It is doubtful if the differences he notes in the muscle cells 
of allied animals are as distinct as his drawings would lead one to 
believe. 

The work of Schmidt and Strasburger is, in the first portion here 
offered, a most excellent one, and deserves special commendation. To 
the clinician who is keenly alive to the importance of intestinal diges- 
tion this work will come as an added help to illuminate this dark 
chapter of symptomatology. Especially is this true for the pediatrist, and, 
if we read the signs of the times, a much needed light for the study of 
the intestinal dejecta, beyond the casual observation and perhaps the 
use of litmus paper, is, for the most part, done in a most perfunctory 
manner. 

There is no doubt that, for American medicine at least, the use of the 
microscope as a means of diagnosis in intestinal derangements has been 
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greatly undervalued, and the more extended application of this aid to 
clinical medicine would do away with many of the peculiar ideas con- 
cerning certain forms of diet. 8. E. J. 


THE PRACTICAL MEDICINE SERIES OF YEAR-Books. Vol. V. OBSTET- 
rics, By RevuBen PeErerson, A.B., M.D., and Henry F. Lewis, 
A.B., M.D. Chicago: The Year-Book Publishers, 1901. 


Ir the whole series of Year-Books is equal in excellence to the 
volume before us, nothing more can be asked. As its title indicates, the 
aim of the series is to review the advances made in medicine and surgery 
during the past year. This, in the present volume, has been most thor- 
oughly and satisfactorily accomplished. .No work done upon obstetrics 
during the past twelve months has been omitted, and the space allotted 
has been gauged to a nicety to meet the relative importance both of the 
subject under consideration and the value of the work itself. Thus, a 
very valuable result has been secured in that the size of the book has 
been kept within the limits of the ordinary pocket volume. 

As an index to the completeness with which the authors have done 
their work, it may be mentioned that there is a very satisfactory account 
of the recent investigations of Webster upon Human Placentation, as 
well as a full consideration of the year’s work in the field of local anzs- 
thesia in its relation to obstetrics. W. RN. 


LECONS DE CLINIQUE OBSTETRICALE. (LECTURES IN CLINICAL OBSTET- 
rIcs.) Par le Dr. QUEIREL, Professor de clinique obstétricale a l’Ecole 
de médecine de Marseille ; Membre correspondant de 1’ Académie de Méde- 
cine. Paris: G. Steinheil, Editeur, 1902. 


Tuis series of lectures covers the most important topics in obstetric 
practice. Obstetric antisepsis forms a proper introduction to the volume. 
The writer’s usage in this important particular is shown to be that of the 
most intelligent students of the alien. His method of performing 
craniotomy is by the use of the basiotribe, and in cases where the child 
is dead and the pelvis considerably contracted, he has succeeded in 
delivering the patient by symphysiotomy and the use of the basiotribe, 
thus avoiding abdominal incision. 

In a lecture upon pelvic heematocele, he describes an interesting case of a 
nulliparous patient who had amenorrhea. While having a tooth extracted 
she was seized with violent pain in the abdomen, with vomiting and par- 
tial syncope. She had a slight discharge of bloody fluid afterward. 
Upon examination the uterus was found the size of the fourth month of 
gestation. A tumor filled the cul-de-sac, which was soft in consistence 
and not especially painful. The case was treated by incising the pos- 
terior cul-de-sac and turning out a large quantity of clotted blood, 
douching the cavity with biniodide of mercury solution and packing it 
with iodoform gauze. The patient perished not long afterward with 
signs of peritoneal infection. 
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At autopsy, clotted blood was found throughout the abdomen among 
the intestines, with beginning formation of pus in the left iliac fossa. 
The origin of the hemorrhage had been the left Fallopian tube, a pavilion 
of which was dilated and had evidently contained an ectopic gestation. 
There was no trace of embryo. This lecture is followed by one upon 
ectopic gestation, in which a case of abdominal pregnancy is described, 
successfully treated by abdominal incision with the gradual discharge 
of the placenta through the abdominal wall. 

Abdominal obstruction, rigidity of the cervix, vesicular mole, pro- 
lapse of the cord, purpura, epithelioma, and puerperal infection are 
among the subjects treated in the remainder of the volume. 

The author publishes a lecture upon tuberculosis complicating preg- 
nancy, which calls forth an introductory preface from Pinard. 

Pinard does not share the view of those who consider tuberculosis an 
indication for the induction of labor, and he cannot accept the dictum 
of Peter regarding the tuberculous woman—in youth no marriage; 
after marriage, no pregnancy ; and when a mother, no lactation. Pinard 
believes that the best results are obtained by treating the tuberculous 
patient as any other case of tuberculosis would be treated, and by allow- 
ing the pregnancy to take care of itself. 

The volume concludes with a statistical account of the clinic at Mar- 
seilles, covering 827 cases of labor. Among these there were performed 
the usual operations of obstetrical science, including three symphysioto- 
mies and two entire hysterectomies, one for cancer and one for rupture 
of the uterus, with infection. 

With the exception of a few temperature-charts the book is without 
illustrations. It is fairly well printed and of convenient size. 


E. P. D. 


THE PRACTICAL MEDICINE SERIES OF YEAR-Books. II. GENERAL SuR- 
GERY. Edited by Jonn B. Murpny, M.D. Chicago: The Year-Book 
Publishers, 1901. 


THE outward appearance of this book is far from prepossessing, as 
both binding and paper are of poor quality. One’s idea, however, of 
its worth rapidly changes upon its perusal, as it contains an excellently 
arranged summary of the best surgical literature of the year. The 
editorial notes of Murphy, which frequently occur throughout the pages, 
are very fine. A few articles which might appear to some to be of value 
are wanting, but it is — in such brief space to include all 


articles, or even to give to the best sufficient space. It would, however, 
appear to us that excellent judgment had been exercised in the selec- 
tion and arrangement of the articles for abstraction and comment. 

This review of the surgical literature is not as extensive as that found 
in other publications of a similar nature, but the volume, because of its 
small size and light weight, will be found very convenient. 

The type is remarkably clear considering the very poor paper which 
is used. Many of the illustrations, however, suffer from the condition 
of the paper on which they are reproduced. 

At the end of the book is found an excellent index which renders 
ready reference easy. J. H. G. 
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Erupes ANATOMIQUES SUR LES GROSSESSES TUBAIRES. (ANATOMICAL 
StrupIEs In TuBAL GEsTATION.) Par le Dr. A. COUVELAIRE, Ancien 
interne des hépitaux; Chef de clinique obstétricale A la Faculté de Méde- 
cine de Paris. Paris: G. Steinheil, Editeur, 1901. 


THis monograph gives the results obtained in the anatomical study of 
35 cases of tubal gestation. The author finds that the ovum lodges in the 
isthmus of the Fallopian tube much less commonly than in other por- 
tions of the tube. In his 35 cases there were but 5 of this sort. In these 
cases the sac enlarged freely toward the abdomen, pregnancy was inter- 
rupted early by apoplexy of the ovum, accompanied by rupture into 
peritoneal cavity with intraperitoneal hemorrhage. 

The ovum lodges far more frequently in the ampulla of the tube. In 
the author’s 35 cases of tubal pregnancy, in 28 the ovum lodged in the 
ampulla. Of these 28, 8 cases were terminated by apoplexy of the ovum. 
This happened not by primary rupture of the sac, but simply by the 
formation of hematosalpinx, with or without hematocele. Primary rup- 
ture is much later in ampullar pregnancy than when the ovum is in the 
isthmus of the tube. 

Chapter second of the volume is devoted to the anatomy of the preg- 
nant tube aside from the sac of the embryo. In treating of the reac- 
tion which the tube shows to the presence of the embryo, the author 
finds that the further the pregnancy advances the more pronounced are 
such modifications. They are also more intense in accordance with the 
immediate proximity of the sac of the foetus. These modifications 
embrace all the histological elements of the Fallopian tube. In study- 
ing the anatomy of the ovum in the tube itself the author finds that 
the chorion of a young tubal embryo is villous throughout its entire 
extent. Such a young embryo is inserted upon a part only of the wall 
of the tube. One of its extremities adheres to the Fallopian tube, 
while the other lies free in the cavity of the tube. The chorion of the 
tubal embryos not more than three months advanced shows no special 
development of villi. The placenta which becomes discoid is localized 
only as a part of the circumference of the embryo. Up to the period 
of three months the free extremity of the ovum does not contract 
adherence with the tubal wall. In general, the ovum within the tube 
undergoes evolution with a discoid placenta. Its relations with the 
cavity of the tube are identical with those seen between an intra-uterine 
ovum and the wall of the uterus. 

In considering the attachment of the ovum to the wall of the tube 
the author finds that from the fourth week the border of the zone of 
insertion of the embryo to the tube, and finally all the tissues, show 
tubal epithelia. From the fourth week on the ovum in the tube is sur- 
rounded by tissue resembling exactly the decidual lining of the uterus. 
The spaces between the villi are separated from the wall of the tube 
by a layer of irregular cells whose connective tissue support resembles 
a network of fibrin. It is also found that large cells are present in the 
tissues surrounding the endothelium and in the cavities of the uterine 
sinuses analogous to the cells found in the external capsule of the ovum. 
There is practically no limit between the external capsule of the ovum 
and the wall of the sac. In the immediate neighborhood of the capsule 
external to the ovum the wall of the tube presents a dense infiltration 
with leukocytes, considered by some to be a reaction limited entirely to 
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the maternal tissues. The wall of the embryo has an extent in structure 
differing greatly in proportion to the stage of the pregnancy and to the 
region of the tube from which the specimen is taken. The extent of 
the sac is considerably less at the border of the attachment of the sac 
to the tube than upon the free pole of the tube, and this is true the 
further away from the point of rupture that one examines the speci- 
men. When a section is made through the mesosalpinx the extent of 
the sac of the embryo seems increased by the tissues of the mesosalpinx. 

The author believes that in the gravid tube from the fourth week to 
the third month there can be shown a limiting membrane on the side of the 
cavity of the tube extending to the free extremity of the ovum. This 
membrane is composed of an alveolar stroma containing abundant cells, 
with large nuclei. The placenta from the eighth to the twelfth week is 
developing at the border of the free pole of the ovum and also upon 
the wall of the tube. The wall of the tube opposite the free pole of the 
ovum is covered by a lining of mucous membrane. ‘The limiting mem- 
brane of the free pole of the ovum does not seem to have the function 
or position of a reflexa. 

In considering the question of the mechanism of the rupture of tubal 
pregnancy it is found that rupture most often occurs at the parietal zone 
of attachment of the ovum. 

The text of the monograph is supplemented by fifteen clinical obser- 
vations giving the history of cases forming the basis of this publica- 
tion. Twenty plates are added as illustrations. The works of those 
who have written upon the subject are quoted, although there is no 
considerable bibliography. 

This monograph is an interesting contribution upon an interesting 
and important topic. It deserves a place in the literature of the sub- 


ject, and should be consulted by those who study tubal gestation. The 
illustrations are not especially satisfactory, as many of them are iaferior 
in clearness. There are no colored illustrations. E. P. D. 


PRINCIPLES OF BACTERIOLOGY: A PRACTICAL MANUAL FOR STUDENTS 
AND PuysiciAns. By A. C. Apsott, M.D., Professor of Hygiene in the 
University of Pennsylvania. New (6th) edition, revised and enlarged. In 
one 12mo. volume of 636 pages, with 111 illustrations, of which 26 are 
colored. Philadelphia and New York: Lea Brothers & Co. 


Wiruin the last few years such advances have been made along the 
lines of bacteriological research, and so much light has been shed upon 
the problems of immunity and infection by studies in this direction, that 
a new edition of this work comes at a most opportune moment. Designed 
especially for students and those wishing a general practical knowledge 
of the subject, the book fills a distinct want. The first chapters 
deal with methods of sterilization, preparation of culture media, and 
the technique of staining. All the descriptions are clear, and the text 
is sufficiently illustrated to demonstrate the application of these meth- 
ods. The technique of animal inoculation is also discussed, and gen- 
eral directions are given for a careful study of bacteria The common 
bacteria pathogenic for man are described in turn, and attention is paid 
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to the differential diagnosis of allied micro-organisms. Among the newer 
features of this edition are summaries of the recent work upon epidemic 
cerebro-spinal meningitis and dysentery ; discussions upon the subject of 
tuberculosis, together with the group of bacteria in some ways resembling 
bacillus tuberculosis, and a review of the mechanism of infection and im- 
munity. The portion which deals with the investigation upon dysentery 
is of special importance, since most of the knowledge acquired upon this 
subject is of such recent date that descriptions of the bacillary form of 
dysentery have not yet found their way into general text-books. The 
chapter upon the subject of tuberculosis is likewise valuable. Some 
confusion has arisen as to the identification on morphological grounds of 
bacillus tuberculosis and other acid-resisting bacilli, such as the timothy 
bacillus, etc. The methods for differentiating these organisms are dis- 
cussed, and interesting descriptions are given of the pathological lesions 
produced by them in animals. Reference is also made to the subject of 
bovine and human tuberculosis, and other additions have been made in 
the part allotted to the pathogenic streptothrices. Such rapid advances 
have been made recently in our knowledge of the theories of infection 
and immunity, and so much work has been done in this branch of scien- 
tific medicine, that a complete survey of the subject would, of course, be 
out of place in a book of this nature. Nevertheless, the history of the 
development of this side of medicine is well reviewed, and the fundamental 
conceptions upon which Ehrlich’s theory is based are well but concisely 
given. All confusing details are omitted, and emphasis is especially laid 
upon the most important points. In fact, the entire work is so written that 
the essentials are brought out clearly, while the details are sufficiently sup- 
pressed to avoid confusion, and the book thus makes a most excellent 
guide for the student of the subject as well as a useful manual for more 
advanced workers. WwW. 


LAMARCK, THE FOUNDER OF EvoLUTION: His LIFE AND WorK. With 
Translations of His Writings on Organic Evolution. By ALPHEUs S. 
PACKARD, M.D., LL.D., Professor of Zodlogy and Geology in Brown Uni- 
versity. New York: Longmans, Green & Co., 1901. 


Tue life of Lamarck, although not directly devoted to the advance- 
ment of medical science, has nevertheless influenced it as the work of 
Darwin did by its reflex upon all scientific methods of research and 
modes of thought. 

In the preface to this book the author states that “ this life is offered 
with much diffidence, though the pleasure of collecting the materials 
and of putting them together has been very great.” Every page proves 
the truth of’ the latter statement, the entire book having evidently been 
written con amore. 

Lamarck was born in a little village in Picardy in 1744, and died in 
Paris in 1829. His long life covered a period of thrilling interest in 
the history of France and of wonderful progress in the natural sciences. 
He was intended for the clergy, but being a young man of spirit he 
cast aside his bands after spending four years in the Jesuit College at 
Amiens, and entered the French army. He was promoted for bravery, 
but was obliged to retire from the army shortly afterward because of 
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physical disability. He returned to Paris, and entered upon the study 
of medicine, eking out his meagre pension of 400 francs a year by 
working in a bank. 

While pursuing his medical studies he met Rousseau, then living in 
the neighborhood of Paris, and from him probably received much 
impetus in his botanical studies. It is of interest, as the author sug- 
gests, to find Rousseau foreshadowing natural selection when he says 
that the weak in Sparta were eliminated in order that the stronger and 
superior members of the race might survive, and theorizing on the les- 
sons to be derived therefrom in the improvement of the human race. 

At the age of twenty-four Lamarck abandoned arms, medicine, and 
the bank, and commenced his exclusively scientific career. The Flore 
Francaise was the result of nine years’ work, and instantly made him 
famous. It introduced him to the friendship of Buffon, and that all- 
powerful man was able to procure him government employment. 

The author details the active part taken by Lamarck in having the 
Jardin du Roi changed by the National Assembly to the Jardin des 
Plantes, thereby preserving that most useful establishment from the fury 
of a mob bent on destroying everything associated with royalty. The 
organization of this museum is the same now as in 1793, and owes its 
chief features to Lamarck’s genius. 

The rest of Lamarck’s life was passed in arduous labor in an official 
capacity in the museum. Successive chapters of the book are devoted 
to his work in meteorology, geology, invertebrate paleontology, botany, 
general physiology, and biology, in all of which his views were far in 
advance of most of those possessed by his contemporaries. The last 
ten years of his life were spent in blindness and poverty. Although 
his burial-place has been ascertained by diligent search, the facts 
revealed concerning his interment were most discreditable. His body 
was thrown into a trench somewhat apart from the other graves in the 
Cemetery of Montparnasse, from which the bones of those deposited 
there were removed every five years. As the author says, they are 
probably now in the catacombs of Paris, mingled with those of the 
thousands of unknown or paupers in that great ossuary. 

Of course, the main interest in his life attaches to those views which 
are now embodied in the term “ Lamarckism.” He on numerous sepa- 
rate occasions promulgated and maintained the great influence possessed 
by environment in changes and alterations produced in animals, and 
that species were not immutable but variable. Owing to misinterpreta- 
tion, to ignorance, and to lack of a proper appreciation, his views, 
instead of being hailed as those of a great scientific genius, were ridi- 
culed by those who should have regarded them in a very different light. 
Darwin failed to realize their importance, and publicly decried them. 
Nevertheless, at the present time, it has become generally recognized 
that Darwin’s theory of natural selection is not adequate solely to 
account for evolutionary progress, and the influence of environment is 
being more and more recognized as a necessary factor in conjunction 
with natural selection. 

For one who is championing a cause the author is to be commended 
for the breadth of view, lack of prejudice, and judicial attitude which 
he maintains throughout the entire work. We trust that his labor will 
prove fruitful, and that the great French scientist, whose name and 
fame have fallen into such ill-deserved neglect, will assume his place as 
a recognized leader of advanced scientific thought. F. R. P. 
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OUTLINES OF ANATOMY: A GUIDE TO THE METHODICAL STUDY OF THE 
Human Bopy IN THE DISSECTING-ROOM. By EDMUND W. HoLMEs, 
A.B., M.D. Second edition. Lancaster, Pa.: Press of the New Era 
Printing Co., 1902. 


Tuts little book certainly fills a want of every student in the dis- 
secting-room, as it tells him in a simple and interesting way the direc- 
tion and method which he should pursue in his study of anatomy. It is 
in no way meant to supplant the text-book or even the quiz compend, but 
rather to develop in the student a careful and methodical consideration 
of the subject. So systematic has the author been that the work is 
divided according to the days to be spent upon each part. To the be- 
ginner particularly we can commend this work as a valuable aid to the 
practical study of anatomy. 


RATIONAL HYDROTHERAPY: A MANUAL OF THE PHYSIOLOGICAL AND 
THERAPEUTIC EFFECTS OF HYDRIATIC PROCEDURES AND THE TECHNIQUE 
oF THEIR APPLICATION IN THE TREATMENT OF DISEASE. By J. H. 
KELLOGG, M.D., Member of the British Gynecological Society, etc. With 
293 illustrations, 18 in colors. Pp.1193. Philadelphia: The F. A. Davis 
Company, 1901. 


Dr. KELLOG@’s work is an interesting contribution to the literature of 
hydrotherapy. The entire subject is presented in every phase that may 


be useful to the practitioner. The dependence of all hydrotherapeutic 
procedures upon physiological action is judiciously emphasized. The 
technique of hydrotherapy is described in detail. In the chapter on 
Hydriatic Prescription-making the author enlarges in a thoroughly 
practical manner on “ saggy me to increase and decrease vital resist- 


ance, oxidation, metabolism, blood movement, heat production and elimi- 
nation.” Under each caption full instructions with cross-references are 
furnished, which lead to enlargement of the volume to an unwieldy 
size. If the reader has the courage and perseverance to follow the 
numerous pages referred to in the index under each disease he will find 
guidance to many therapeutic resources when he has become dis- 
heartened by failure of drugs and other remedies. 

A defect which the author would do well to remedy in future editions 
is the utter ignoring of his contemporaries in the building up of hydro- 
therapy in America. He implies that nothing has been done during 
the last fifteen years by American physicians, and that “ we were much 
nearer the front of this line of progress half a century ago than we are 
at the present time.” The well-informed reader will at once recognize 
and resent the groundlessness of this charge. Does the author expect 
his readers to believe that the one hundred and odd American contribu- 
tors cited in his bibliography have been so barren of results? In defence 
of his American contemporaries the veracious reviewer would also 
advert to the author’s deplorable unfamiliarity with the literature of . 
his subject. No mention is made of Hiram Corson’s earnest plea for 
cold water and ice in diphtheria and the exanthemata; of Mary Putnam 
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Jacobi’s classical monograph on the wet-pack ; of Fredrick Peterson’s 
excellent essay on Hydrotherapy; of S. Solis Cohen’s interesting 
papers; of Carl Seiler’s convincing monograph on “The Brand Bath 
in Typhoid Fever ;” nor of Hutchinson’s novel views on the skin (per- 
ipheral) heart, which term the author uses without even mentioning the 
originator’s name. All these and many other contributions to the ad- 
vancement of hydrotherapy have appeared in our most prominent jour- 
nals and have doubtless influenced its practical application enormously. 
The Montefiore Home for Chronic Invalids of New York and the 
German Hospital of Philadelphia have for ten years had a separate 
department for hydrotherapy equipped with a douche table devised by 
an American physician, and which has become part of the equipment of 
many other institutions. Peterson’s essay in Tae AMERICAN JOURNAL 
OF THE MEDICAL ScIENCEs gave an impetus to systematic hydrotherapy 
in asylum practice, the marvellous results of which are related in the 
reports of the St. Elizabeth Hospital at Washington, the Danvers Hos- 
pital for Insane, and other institutions. These and many other positive 
data may be cited to refute the author’s unfounded reflections upon 
American physicians and to disapprove his contention that hydro- 
therapy has not been furthered by American physicians during the past 
fifty years. 8. B 


EINFUHRUNG IN DAS STUDIUM DER MALARIAKRANKHEITEN MIT BESON- 
DERER BERUCKSICHTIGEN DER TECHNIK. EIN LEITFADEN FUR SCHIFFS- 
UND COLONIALARTZE. Von REINHOLD RuGE, Marine-Oberstabsarzt 
I. Kl., Kommandirt zum Institut fiir Infectionskrankheiten in Berlin. 
Mit 2 photographischen swie einer lithographischen Tafel, 19 Abbil- 
dungen und 27 Fiebercurven im Text. Jena: Verlag von Gustav 
Fischer, 1901. 
ALTHOUGH small, this work is a storehouse of information. Beginning 

with the geographical distribution and history of the disease, it contains 

chapters on Epidemiology, Symptomatology, Pathogenesis, Pathological 

Anatomy, Diagnosis, Prognosis, and Treatment. The history of the 

malarial fevers is divided into three periods, the first extending from 

the time of Hippocrates to the year 1640, when the Countess Cinchon, 
the wife of the Viceroy of Peru, was cured by the use of cinchona bark, 
and brought the remedy back with her to Europe. The second period 
comprises the time between 1640 and 1880, when Laveran discovered 
the malarial parasite. The third period includes the discoveries that 
have been made since 1880, namely, the observations upon the develop- 
ment of the parasite in human blood by Golge (1885) ; the conveyance 
of the parasite to man by the mosquito (Ross, 1898) ; the work of R. Koch 
and many others. In this connection it is worthy of note that the 
ancient Romans were well aware of the more obstinate character of the 
quartan type of fever as compared with the tertian, and its greater 
tendency to recurrence—a fact exemplified by the malediction ‘‘ quar- 
tana te teneat ! may the quartan fever seize thee!” 

Our author does not believe in the independent existence of quotidian 
fever, for the excellent reason that the only malarial organisms thus far 


| 
| 
| 
| 
i 
| 


CHITTENDEN: PHYSIOLOGICAL CHEMISTRY. 531 


discovered are those of tertian, quartan, and tropical or, as we call it, 
eestivo-autumnal fever, A guetta fever must, therefore, either be a 
double tertian—i. ¢., a fever caused by two generations of tertian para- 
sites in the blood—or a triple quartan—i. ¢., a fever caused by three 
generations of quartan parasites, in both cases the separate generations 
sporulating at intervals of twenty-four hours. 

The section on treatment, and especially that portion of it relating 
to prophylaxis, which has acquired a new significance since the mos- 
quito has been proved to be the fons et origo mali, is not inferior to the 
other portions of the work. This is equivalent to saying that it is con- 
cise and complete. Quinine is the remedy par excellence, with one 
exception, namely, in cases of ‘‘ blackwater fever.’ When hmo- 
globin appears in the urine, or when there is a history of hemoglobin- 
uria in previous attacks, methylene blue, the only remedy, besides 
quinine, which has a direct effect upon the malarial parasite, should be 
employed. 

The only criticism we have to make of this excellent treatise is the 
absence of reference to the American savants who have contributed so 
extensively to the literature of malaria, and whose names should be, 
in Europe as they are here, ‘‘ familiar as household words.” This is 
in marked contrast to our custom, which is rather to exaggerate the 
importance of the work of foreigners and belittle that of our own coun- 
trymen. In this attribute, which partakes of false modesty rather than 
of generosity, we resemble the Italians, who, because of it, have just 
received a well-merited rebuke from Cesare Lombroso.' F. P. H 


STUDIES IN PHYSIOLOGICAL CHEMISTRY. Edited by R. H. CHITTENDEN, 
Ph.D. Shefield Scientific School, Yale University, 1901. 


Tat ancient and revered institution known as Yale University has 
just celebrated its bicentennial. Asa part of the celebration of this 
anniversary the University has published a series of volumes by a 
member of the professors and instructors of the faculty that serves as an 
indication of the extent and character of the work done and the prog- 
ress that is being made, and of the wonderful growth of the Uni- 
versity. 

The volume before us is a thick 8vo. of 424 pages, giving reprints 
of some of the work recently done in the University under the able 
direction of Dr. Chittenden, Director of the Sheffield Scientific School, 
and his collaborators. It is prefaced by a bibliography of work done 
in the field of physiological chemistry at Yale since the establishment 
of the Sheffield School, in 1875, up to the present time, a list embracing 
104 titles of papers published both in this country and in Germany. 

The book contains reprints of twenty four previously published articles, 
and is the work of Drs. Chittenden, Mendel, McDermott, Van Name, 
Giess, Jackson, Richards, Henderson, Brown (E. B.), and Alice H. 
Albro, many of the papers being done in conjunction. 


1“ The Anti-Italianism of the Italians,’ Living Age, July 13, 1901. 
VOL. 124, NO. 3,—SEPTEMBER, 1902. 35 
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The papers contained in the book are mainly technical, but there 
are some that will be of interest and value to the general practi- 
tioner. 

Dr. Lafayette B. Mendel contributes an article on “The Chemical 
Composition and Nutritive Value of Some Edible American Fungi.” 
The article contains a mass of detailed work, including many analyses 
and a number of artificial digestion experiments. Fungi contain from 
75 to 90 per cent. (and sometimes even more) of water, and, as the 
greater part of the solid matter is carbohydrate, we can hardly speak 
of them as “ Vegetable Beefsteak,” as some enthusiasts term them. The 
total amount of proteid in them, as figured by modern and more correct 
methods, is strikingly small, not above 5 per cent. figured as “ nitrogen ” 
and on the dried substance. The carbohydrate is relatively high, but 
very little is known as regards the nature and digestibility of this con- 
stituent. The author sums up his work by saying: “The fungi thus 
form no exception to the ordinary classes of fresh vegetable foods ; 
indeed, they take a decidedly inferior rank in comparison with many. 

‘ As dietetic accessories the edible fungi may play an impor- 
tant part ; but investigation has demonstrated that they cannot be ranked 
with the essential foods.” 

Dr. Ernest W. Brown has a short but interesting contribution on 
“Cetraria Icelandica” (Iceland moss). He gives an analysis of the 
dried substance. The principal constituent is “lichinin,” and from his 
experiments on living animals he finds it an excellent food and easily 
assimilated. The amount of the proteid material is extremely small, 
and the main bulk of the material (exclusive of the water present) is 
made up of the soluble carbohydrate, the so-called “ lichin-starch.” 

An extremely valuable paper, and, perhaps, the most important in 
the volume, is one entitled, “A Further Study of the Influence of Alcohol 
and Alcoholic Drinks on Digestion, with Special Reference to Secre- 
tion.” This is contributed by Dr. Chittenden in conjunction with Drs. 
Mendel and Jackson. The article, however, is too lengthy and too 
technical to admit of abstraction here. E C. 


FORMULAIRE AIDE-MEMOIRE DE LA FACULTE DE MEDECINE. By Dr. 
FERNAND Rovx. Paris, 1902. 


Dr. FERNAND Roux has prepared a very valuable little book for 
the use, apparently, of hospital residents, who form, as is well known, a 
distinguished class in Paris. It consists of an alphabetical list of most 
of the known diseases and diseased conditions, with a synopsis under 
each of the treatment according to various authorities, including numer- 
ous formule. Naturally, as it is merely a collection of citations, there 
is nothing original, and, therefore, nothing to criticise except the method. 
This seems to be very good. The descriptions are very clear, and the 
formule sufficiently diversified. As an appendix there are some sug- 
gestions regarding the writing of prescriptions, and a brief note on 
some of the newer remedies. The latter does not seem to be as com- 

plete as one could wish. The book is compact in spite of its 538 pages, 
is substantially bound, and very clearly printed. . 5. 
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On the Surgical Treatment of Ascites.—The purely medical treatment 
of ascites is, on the whole, so unsatisfactory that it is well for physicians to 
be familiar with the results of surgical procedures up to date. 

MonTGomERY (Medical Chronicle, April, 1902, p. 15) gives a brief historical 
sketch of the steps which led up to the adoption of surgical measures for 
the treatment of ascites. Hale White, in 1893, showed that the average 
duration of life of cirrhosis patients, from the necessary first tapping until 
death occurred, was sixty-three days; while in cases which were not sub- 
jected to paracentesis the average length of life from the beginning of en- 
largement of the abdomen until death was sixty days. In other words, para- 
centesis had practically no effect in prolonging life. He believed that when 
ascites is survived for a much longer time it is due to a coexistent chronic 
peritonitis and perihepatitis, with the consequent establishment of a collat- 
eral circulation between the portal and systemic circulation. 

Talma, of Utrecht, was the first to suggest that such an artificial anasto- 
mosis be brought about by operation. Following this suggestion the first 
operation was performed by Van der Meule in 1889, the patient dying of 
shock. The third case was operated on by Lens in 1892. This is the first 
reported case. The patient recovered from the operation, but his symptoms 
were not relieved. 

Drummond and Morrison appear to have independently conceived the 
same idea as Talma. In 1894 and 1895 Morrison operated on the first two 
cases in England. The first case was not benefited, and died nineteen 
months later. The ascites in the second case entirely disappeared, but the 
patient died two years later from a hernia operation. At autopsy it was 
shown that extensive omental adhesions had resulted from the operation. 
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The operations for the relief of ascites all have for their object the estab- 
lishment of a collateral circulation between the portal and general venous 
systems. This is produced through the establishment of peritoneal adhesions. 
To effect this result the omentum is generally utilized in one or other of the 
following ways: (1) It may be sutured to the parietal peritoneum alone. 
(2) It may be fixed under the skin of the abdominal wall. (3) It may be 
sutured between the liver and diaphragm. The parietal peritoneum may 
be separated from the muscles around the abdominal incision and the omen- 
tum grafted into the prepared space. At the time of the operation it is 
customary to scrub the surface of the liver, diaphragm, and spleen to promote 
their subsequent adhesion. 

Montgomery reports two cases on which he himself has operated. In one 
case the ascites apparently was cured, as it had entirely disappeared six 
months after operation. The other case was only slightly relieved. 

Since the analysis by Packard and Le Conte of 22 cases collected from the 
literature, Montgomery has found records of 16 others, including his own, 
making a total of 38 cases. The result in these cases was as follows: 10 
deaths, or 26.3 per cent.; 9 unimproved, or 23.6 per cent.; 4 improved, or 
10.5 per cent. ; 15 recovered, or 39.4 per cent. 

On Adrenalin Glycosuria and Other Forms of Glycosuria Due to the 
Action of Reducing Substances and Other Poisons on the Cells of the 
Pancreas.—Some months ago the experiments of F. BLUM on adrenal diabetes 
were noted in this department. Blum found that the subcutaneous injection 
of an aqueous extract of adrenal glands produced glycosuria in twenty-two 
out of twenty-five animals experimented upon. Recently Herter (American 
Medicine, May 10, 1902, p. 771) has carried out some instructive experiments 
showing the effect that adrenalin chloride and solutions of other reducing 
substances have when painted over the surface of the pancreas. 

Commercial aqueous solution of adrenalin chloride 1 : 1000 was used in 
the research. Herter first showed that the subcutaneous, intravenous, and 
intraperitoneal injections of adrenalin chloride into dogs were almost in- 
variably followed by glycosuria. Peritoneal injection, other conditions being 
equal, produced the most marked glycosuria, 10 per cent. or more of sugar 
not being uncommon. The glycosuria lasts usually somewhat less than 
twenty-four hours. It was important to find whether the more marked re- 
sults following intraperitoneal injection of adrenalin chloride were due to the 
opportunity for more direct action of this substance on the pancreatic gland. 
Accordingly the pancreas was exposed in a number of normal dogs and 
adrenalin applied directly to the presenting surface by means ofa brush. It 
was demonstrated that marked glycosuria follows the application of small 
quantities of adrenalin to the pancreas, quantities which, when applied 
locally to other parts of the body, either give rise to no excretion of sugar or 
to a trivial glycosuria. 

The next problem was to determine how the local application of adrenalin 
to the pancreas produced glycosuria. It was first shown by experiment that 
it was not due to vascular disturbance. Adrenalin chloride is known to be 
a very powerful reducing substance, and it was decided to ascertain the 
effect that other reducing substances had when applied directly to the pan- 
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creas. The thought suggested itself that the use of such reducing substances 
might interfere with oxidation within the pancreatic cells. Local applica- 
tions of potassium cyanide were first tried and constantly produced a glyco- 
suria. Similar results were obtained with sulphurous acid, ammonium sul- 
phide, sulphuretted hydrogen, illuminating gas, carbon monoxide and several 
other reducing substances. A number of similar experiments were carried 
out with substances which do not reduce, such as sodium chloride, sodium 
hydroxide, ferric chloride, hydrochloric acid, bromine water, etc., without 
the production of glycosuria in any instance. 

Herter concludes from these experiments that there is a close relationship 
between the reducing power of a substance and the capacity of this substance 
to induce glycosuria when applied directly to the pancreas. He believes 
that the amount of oxygen which these substances remove from the cells of 
the pancreas is sufficient to cause a disturbance of the function of the gland. 

Histological examination of the gland tissue at the height of the glyco- 
suria fails to show any recognizable lesion. Herter does not believe that 
the glycosuria is due to disturbance of the function of the islands of Langer- 
hans. 

It is pointed out that these experiments are of clinical importance, in that 
they probably throw considerable light on several varieties of human glyco- 
suria and diabetic cases. Herter suggests that the glycosurias following 
conditions of asphyxia, as after epileptiform seizures, may be due to interfer- 
ence with oxidations in the pancreas. So also with the glycosuria following 
carbon monoxide poisoning. 

Contribution to the Study of the Myospasms: Myokymia, Myoclonus 
Multiplex, Myotonia Acquisita, Intention Spasm.—Wa.ton (Journal of 
Nervous and Mental Disease, July, 1902, p. 402) draws attention to the fact 
that there is much confusion in certain text-books, and often on the part of 
writers, in the classification of the various anomalies of the neuromuscular 
mechanism which gives rise to involuntary spasmodic movements, The writer 
endeavors by means of the reports of illustrative cases to clear up certain 
misconceptions which have led to error in the classification of these interest- 
ing cases. His conclusions are as follows: 

(1) The term myoclonia, as a collective designation for the unrelated disor- 
ders, should be discontinued. 

(2) The term myokymia should be limited to cases showing, without heredi- 
tary or congenital history, widespread muscular quivering, without atrophy 
or other indication of progressive degeneration of the nervous system, with- 
out constitutional symptoms, and without sign of present infectious or other 
acute disease. Cases should not be excluded, however, on account of pre- 
ceding or introductory symptoms pointing to disease of the lower neurons, 
if such disease has either disappeared or come to a standstill. 

(3) The term myoclonus fibrillaris multiplex should not be applied to such 
cases, since it suggests a relationship between myokymia and the paramyo- 
clonus multiplex of Friedreich, with which it has nothing in common. 

(4) Myoclonus multiplex (the prefix para seems superfluous) should be used 
to designate bilateral clonic spasms involving whole muscles or groups of 
muscles, generally those attached partly or entirely to the trunk. 
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(5) The term myotonia acquisita should be limited to non-heredity and non- 
congenital cases, in which otherwise healthy individuals present the typical 
motor disorder or the typical reactions of Thomsen’s disease. This term 
should not include the rigidity accompanying marked intestinal disorder or 
pronounced psychopathic states, even though the rigidity in the latter con- 
ditions may be increased by involuntary movement. 

(6) The tendency to spasm on attempted voluntary movement, unless 
accompanied by the typical motor disorder or the typical reactions of Thom- 
sen’s disease, should be classed as intention spasm. 

(7) The term myospasm, clonic or tonic, may be used instead of myoclonia 
and myotonia when it is desirable to include under one head the various 
forms of involuntary muscular contraction without known organic basis. 

Concerning the Benzoyl Esters of the Urine in Diabetes Mellitus, and 
the Clinical Significance of an Excess of Glycuronic Acid.— Epsa.t (Uni- 
versity of Pennsylvania Medical Bulletin, April, 1902, p. 34) points out that 
Mayer has shown that glycuronic acid is a normal constituent of the urine, 
and that it can be easily recognized by the orcin test, if the glycuronic acid 
compounds be previously split up by heating with dilute sulphuric acid. 
Mayer believes that glycuronic acid is one of the steps in the normal oxida- 
tion of sugar, and, owing to the close chemical relation between glycuronic 
acid and glucose and the frequency with which he found glycuronic acid in 
cases where there was suboxidation, he believes that he has demonstrated 
definitely that diabetes is due to suboxidation. The clinical importance of 
the presence of glycuronic acid in the urine is that it is probably more fre- 
quently mistaken for glucose than any other carbohydrate. Glucose and 
glycuronic acid are then both found normally in the urine, and under certain 
conditions both are increased. According to Mayer, it would appear that 
glycuronic acid had much the same significance that glucose has. 

Rosin and v. Alfthan demonstrated that the benzoyl esters are increased 
in diabetes mellitus. Mayer believed that this increase was due to an increase 
of the glycuronic acid, and not to an increase of the unfermentable carbo- 
hydrates, as Rosin and v. Alfthan believed. Edsall agrees with the latter 
view, and found in three cases of diabetes in which glyeuronic acid was 
absent that the benzoy! esters amounted respectively to 12.56, 13.43, and 
13.88 grammes. The normal is less than 5 and not more than 2 or 3 grammes. 

The importance of an increased elimination of glycuronic acid and of the 
benzoyl esters in diabetes mellitus is, considering that both belong to the 
carbohydrate group, that it demonstrates that the metabolic disturbance in 
diabetes does not involve the dextrose alone, but that there is in this disease 
an actual disturbance of the whole carbohydrate metabolism. Edsall has 
shown that the source of the benzoy] esters is chiefly the proteid elements of 
the food, and that the amount varies directly with the variations of the diet. 

Eosinophilia Associated with Hydatid Disease—SrELIGMANN and 
DupGEON (Lancet, June 21, 1902, p. 1764) report an instance of marked 
eosinophilia in association with hydatid disease of the liver in a young 
woman, twenty-two years of age. The disease was probably contracted as a 
result of fondling a pet dog which constantly licked her hands. 
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The first symptoms of the disease began in December, 1900, with pain in 
the right side. In December, 1901, she was admitted to St. Thomas’ Hos- 
pital with marked enlargement of the right lobe of the liver and a friction 
rub in the right axillary region, which led Dr. Hector Mackenzie to suspect 
hydatid disease. On December 27th the blood examination gave the follow- 
ing results: Red cells, 6,290,625; leucocytes, 17,000; hemoglobin, 70 per 
cent. A differential count of 500 leucocytes was as follows: Polymorpho- 
nuclear neutrophiles, 22 per cent.; eosinophiles, 57 per cent.; lymphocytes, 
20 per cent., and basophiles, 1 per cent. 

On January 10, 1902, the patient was operated on, ten ounces of clear fluid 
containing hooklets being removed. After the operation the percentage of 
eosinophiles gradually returned to normal. 

The writers state that the percentage of eosinophiles in this case is only 
exceeded by Brown’s 68 per cent. of eosinophiles in a case of trichinosis. It 
is approached by Billings’ findings of 53.6, 38.2, and 33.9 per cent. respect- 
ively in three cases of bronchial asthma. 
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The Treatment of a Case of Scirrhus Recurrent Five Years in a Patient 
Aged Ninety-three Years; Improvement. —Perenrs ( British Medical Jour- 
nal, March 1, 1902) reports the case of a woman, aged ninety-three years, 
who had a recurrent slow-growing spheroidal-celled carcinoma. The origi- 
nal growth had been removed thirteen years ago, but eight years later re- 
currence took place, and at the date of the commencement of the Réntgen 
treatment the growth, which was adherent to a rib, measured 3 by 23 inches. 
It had a well-raised margin, covered by thin, red epidermis, while the centre 
was an irregular ulcer. There was also some ulceration of the raised mar- 
gin, with large tender glands at the edge of the lesser pectoral muscle. The 
exposures were made two or three times a week: for from ten to twenty min- 
utes. The distance of the tube from the skin varied from two to four inches. 
Unfortunately the patient died from pneumonia after ten exposures had 
been given. Improvement was noticeable at the end of a week’s treatment, 
and on examination after the last treatment it was found that the character 
of the growth had completely changed. It then measured 1 by 3 inches, the 
margin was only slightly raised, and the central ulcer had markedly de- 
creased in size. 
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Suture of Heart Wounds.—(The Oration on Surgery at the 1902 Meeting 
of the American Medical Association.) SHERMAN (Journal of the American 
Medical Association, June 14, 1902) states that thirty-four operations have 
been recorded in the six years which have elapsed since the date of the first 
operation. 

As regards the manner of wounding, all these cases, except two, were due 
to punctured or incised wounds, the two exceptions being bullet wounds. 
The particular injury to the heart was inflicted on the ventricles thirty-two 
times, the left ventricle being implicated seventeen times and the right thir- 
teen times. In two cases only were auricles opened, once the right and once 
the left, and there are three cases in which my information is incomplete. 
In most of the cases where details are given the pleura is reported wounded, 
and usually there was a hemothorax, the collection representing, in large 
part, the overflow from the pericardium. 

The practical questions which usually come to the mind of a surgeon in 
planning an operation to meet these conditions relate to the method of ex- 
posure of the heart, the detail of the treatment of its particular condition, 
and the method of closing and dressing the wound of the operation. 

In the cases reported the heart was reached variously, depending on the 
location of the original wound in the skin and the choice of the operator, but 
either a flap or all of the tissues of the thoracic wall was turned up, or a re- 
section of two or more ribs was practised. The particular detail is of no 
great moment, provided that the heart is properly exposed. The special 
method of treating the heart wound is of interest, for it involves the choice 
of suture material for a novel situation, the time at which the suture is intro- 
duced and tied with reference to the heart-beat, and the depth of the stitch 
in the heart muscle. In our cases three operators are recorded as having 
used catgut, Fontan, of Paris, Marion, and Launay; in all other instances 
where the suture material was specified silk was used, and in most cases the 
sutures were interrupted, though in a small number a continuous suture was 
practised. It is of interest to note that these operators particularly avoided 
including the endocardium in the suture. One of them definitely reports 
introducing and tying the suture during diastole. 

As regards the closure of the wounds—the tissues involved in the flaps or 
incisions were, of course, replaced; in seven instances drainage of the peri- 
cardium and pleura was practised, and in four the pleura alone was drained. 
The other cases are said plainly to have been closed without drainage, or 
nothing is said of the matter at all. 

Now, of the total number of these cases, five died on the operating-table of 
hemorrhage, and ten died very soon afterward of the effects of hemorrhage 
or the shock of the operation; so that nearly half of the cases that survived 
the injury long enough to be subjected to operation died during or very 
shortly after that operation. The other group, nineteen in number, had 
various results, but thirteen of them recovered, and only six died. I think 
it is fair to stop a moment and consider these facts. Surely, the fifteen who 
died of hemorrhage or shock with operation would probably have died of 
hemorrhage exactly the same without operation. No fatal traumatism is 
inflicted by exposing the heart; and stopping the hemorrhage from an in- 
cised or punctured wound in the ventricles is a simple matter when the heart 
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is once exposed ; indeed, pressure with the finger or a tampon will stop it 
temporarily. At all events, the operation and suture did not add materially 
to the amount of blood lost, and so cannot be counted as having hastened the 
death from hemorrhage, and the average amount of shock I cannot estimate. 
But I believe that it is fair to say that these patients had, from the first, prac- 
tically no chance to recover, and that, if this had been known, the opera- 
tions need not have been done; but I say this with full appreciation of the 
fact that the inevitable fatality could not have been definitely predicated in 
any case. Of the other nineteen, the comment is, plainly, that they had a 
chance to recover. In each of them the suture of the heart was a successful 
procedure; in not one instance was the fatal outcome due to a secondary 
hemorrhage. The six who died succumbed to the common matter of an in- 
fection sequent to wound and operation. Of the thirteen who recovered four 
did so in spite of a concurrent infection. But the point is that of these thirty- 
four -cases, fifteen had really but very slight expectation of benefit from the 
operation, and died probably neither in spite of it nor because of it—nineteen 
had expectation of recovery from operation, and in thirteen that expectation 
was realized. 

Analysis of Ninety-six Operations for the Relief of Tuberculosis of the 
Testicle—Horwitz (Journal of the American Medical Association, June 21, 
1902), after a detailed review of this interesting condition, states in conclu- 
sion : 

1. A primary tubercular infection of either the epididymis or testicle may 
occur, the former being by far the more common. 

2. A primary infection of the epididymis, secondarily that of the testicle, is 
more common than the descending one. 

3. Primary involvement of either the epididymis or testicle usually takes 
place through the circulation, the soil being predisposed to the location of 
the tubercle bacillus either by a slight traumatism or by some infective con- 
dition which has given rise to inflammation of the organ, most commonly an 
attack of gonorrhea. 

4. Secondary tubercular involvement of the epididymis or testicle some- 
times follows a primary focus of the disease in other portions of the body, 
more commonly in those organs that are in direct anatomical connection with 
the sexual glands, such as the seminal vesicles, prostate, urethra, bladder, 
ureter, or kidney. 

5. The invasion of the testicle may be rapid, associated with acute inflam- 
matory symptoms, an abscess soon developing; or the onset may be slow, the 
symptoms simulating those of either chronic syphilitic orchitis, or malignant 
disease of the organ. 

6. The tuberculin test should always be employed in doubtful cases where 
only one focus of the disease is known to exist. 

7. In doubtful cases associated with hydrocele, the fluid should be examined 
for the tubercle bacilli and inoculating experiments made. 

8. The injections of either emulsions of iodoform or of sulphate of zinc 
into the diseased part are not to be recommended. 

9. In all cases of encapsulated caseous nodules quiescent in the epididymis, 
epididymectomy should be performed. 
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10. Epididymectomy, together with resection of the vas deferens, is not 
attended by either atrophy of the testicle or sexual weakness. 

11. The drainage of tubercular abscesses followed by the use of the curette 
is only to be employed where radical treatment is not permissible, as it is 
attended with more or Jess danger, and is generally unsatisfactory in its results. 

12. In instances where the epididymis alone is involved, a resection of the 
diseased structure is all that is required; whether a partial or complete re- 
section of the vas deferens is to be undertaken is still undetermined. 

13. Double orchidectomy should be performed when both glands are dis- 
eased, provided there is not extensive co-existing tubercular infection of 
other organs. 

14. Whether infected seminal vesicles should always be removed at the 
time that the epididymis or testicle is resected is a question open for discus- 
sion. From the fact that in a large majority of cases the removal of the pri- 
mary seat of the disease is followed by a subsidence of the tubercular involve- 
ment of the vesicles, it is deemed wiser, as a rule, to wait and remove the 
vesicles later, if necessary. 

15. Hygienic and climatic influences play as important parts after opera- 
tions in fortifying the constitution against further invasion as they do in 
other tubercular conditions. 

16. The anti-tubercular remedies are of great value in controlling the dis- 
ease, and should always be employed in conjunction with whatever surgical 
procedure may be deemed necessary. 

External Csophagotomy for Cicatricial Strictures of the Gsophagus.— 
LAMBOTTE (Journ. de Chir. et Annales de la Soc. Belge de Chir., March-April, 
1902) states that the treatment of these strictures is full of difficulty, and that 
complete recovery, when possible, can only be obtained by prolonged treat- 
ment. The situation of the thoracic cesophagus, which is the usual site of 
these strictures, makes their approach a matter of danger and difficulty. The 
resection of the stenosed portion has been proven impracticable by actual 
experience. The method of treatment by internal cesophagotomy presents 
such dangers as to preclude its use. Dilatation is in some cases the only 
resource at the surgeon’s disposal, but the improvement under this method is 
usually slow, and much time of necessity must elapse before a definite result 
is obtained, and even then it is necessary to pass a sound at intervals in order 
to prevent further contractions. External csophagotomy has proven in the 
author’s hands to be the best method of treatment of this obstinate and dis- 
tressing affection, and, in conclusion, he reports two successful cases with 
the technique in detail. 

Muscular Contraction in the Secondary Stage of Syphilis —Brcor 
(Gaz. Hebdomadaire de Med. et de Chir., June 5, 1902) states that the muscular 
contraction occurring during the secondary stage of syphilis usually affects 
the biceps muscle. They are sudden in onset, and are characterized by an 
inability to fully extend or flex the affected arm. The course of the lesion 
is variable; it may last several dys or several months. It is not the result 
of any local lesion in the muscle, but is purely a nervous phenomenon. The 
best treatment consists in injections into the affected muscle of distilled water. 
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A Substitute for Iodoform.— Dr. A. FROMMER has employed bone char- 
coal in a series of cases including bone and joint tuberculosis and suppurating 
lymph nodes, as it has been asserted that the specific action of iodoform on 
tuberculous tissue was not peculiar to that drug, but that like properties were 
possessed by other substances, among them bone charcoal. A 10 per cent. 
sterilized glycerin emulsion was injected. The results obtained afforded no 
encouragement. The injection in pure bone and joint cases was always fol- 
lowed by a painful swelling, with rise of temperature, which lasted several 
weeks and sometimes resulted in acute abscess formation. The only evi- 
dence of value was found in the after-treatment of atypical resected joints 
and of excised lymph nodes, but even here the granulations formed were 
pale and flabby. Another objection is the subsequent pigmentation of the 
skin, The author concludes that there is nothing to warrant the substitu- 
tion of bone charcoal for iodoform. The toxic effects of the latter, he claims, 
are due to use of an emulsion which has not been sterilized or else exposed 
to the action of sunlight. In 1000 parenchymatous injections only a slight 
infection of the needle track had been noted in a few cases. The presence 
of free iodine in the urine for two or three weeks the author cites as proof 
that the iodoform is broken up and distributed through the system, thus 
having a general as well as a local effect. This fact can also be taken as 
grounds against the substitution of iodoform by a chemically indifferent 
substance, such as charcoal.—Deutsche medicinische Wochenschrift, 1902, 
No. 12, p. 208. 

Pharmacology of Iron.—Dr. J. AULDE believes that attention to certain 
combinations of iron with other drugs will much enhance its value as a tonic. 
The indiscriminate use of iron as a tonic without attention to the particular 
indication results in many unsatisfactory effects which are charged to the 
account of iron. As a hematinic it must be recognized as a superior remedy, 
but it must be given in small doses, so that the degree of irritation shall not 
exceed that of gentle stimulation. When impaired nutrition is the domi- 
nant factor, it may be used in nearly all cases. The addition of nuclein 
from animal sources is recommended in acute as well as in chronic cases of 
dyscrasia, thus favoring cell activity. This is especially valuable in cases of 
catarrh of the mucous membrane, and stress is also laid upon the use of the 
arsenate in these cases on account of the influence which arsenic has upon 
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systemic metabolism. Attention is called to the exceptional value of iron in 
combination with zinc as a protoplasmic stimulant.—St. Louis Courier of 
Medicine, 1902, vol. xxvi. p. 224. 

Poisoning from the Application of Carbolic Acid to the Unbroken 
Skin.— Dr. J. W. WAINWRIGHT reports the case of a patient who had pre- 
viously used a 2 per cent. carbolic acid solution for pruritus, and who 
changed the strength of the solution to 4 per cent. to get a more satisfactory 
anesthetic effect. After a bath at midnight the solution was freely applied 
over the abdomen, pubes, thighs, and lumbar region. Seven hours later 
intense pain was felt, apparently in the bladder. There were frequent chills, 
profuse cold perspiration, vertigo, vomiting, and a desire to evacuate the 
bowels. The eyes were prominent and fixed. Vertigo increased, with an 
appreciable paralysis of the lower extremities and complete cessation of the 
functions of the stomach, bowels, and kidneys, no urine being excreted for 
eighteen hours. Four hours after the beginning of the attack the patient 
became drowsy and was awakened from time to time by recurrent lancinat- 
ing pains. Enemata of hot water were retained. The urinary secretion 
gradually returned after a hot bath and compresses. Examination of the 
urine showed it to be smoky and to contain carbolic acid and abundant 
albumin. The appearance of the urine led to the discovery that the patient 
had used a carbolic acid solution as described. There was great depression 
for three days, with evidences of highly inflamed kidneys. In ten days the 
patient was entirely well. The carbolic acid was evidently absorbed more 
readily because of the ideal conditions following the hot bath.— Boston 
Medical and Surgical Journal, 1902, vol. exlvi. p. 361. 

Narcotics in India.—Dr. Ka1Las CHUNDER BOosE reports a series of 
such cases, most of which had a fatal termination. The sensitive, high- 
strung Hindu, far more excitable than Europeans psychically, naturally 
falls an easy prey to the various narcotics. Cannabis indica, as is well 
known, produces in the marvellously refined nervous economy of the Indian 
ecstatic dreams of a type which cannot be awakened in the clumsy mechanism 
of the Occidental. Cocaine, which has but recently been introduced in 
India, has taken very largely the place of the less harmful gapja or alcohol 
or bhang. Unlike these, it requires but a simple preparation. It is gener- 
ally taken in the form of powder sprinkled on a paste of slaked lime, which 
is buttered on a betel leaf. The mass is rolled up and chewed for about 
fifteen minutes. The first symptom of the so-called hilarity is a heaviness 
of the head. Then quickly follow a wild throbbing of the arteries of the 
neck and palpitation of the heart. The pulse never exceeds 110. The 
inebriate wishes to be left alone; he will not speak lest saliva escape from 
the mouth. The ears become hot, the cheeks pale, the nose pinched and 
cold. The height of intoxication is marked by coldness of the finger-tips 
and dilatation of the pupils. This stage lasts from thirty to forty-five min- 
utes, when the victim longs for a fresh dose. The teeth and tongue of old 
habitues turn absolutely black. The craving for an increased dose is pro- 
nounced. In one case it was so marked as to cause a jump from one to 
twenty grains ina month. The worst sequele are very obstinate forms of 
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diarrhea and dyspepsia. Of the mental derangements, hallucinations, and 
delusions causing dejection and fear are common. A more miserable object 
than a confirmed Hindu cocaine-eater cannot be pictured. The drug is 
altogether more disastrous in its effects than is opium or any other narcotic 
used in India. To quote the words of a victim, “ To eat cocaine is to court 
misery.” It has none of the joys of opium, and is infinitely more destruc- 
tive.— British Medical Journal, 1902, No. 2156, p. 1020. 

A New Arsenic Preparation (Atoxyl); its Use in Skin Diseases.—Dr. 
W. ScHILD has been studying this drug before attempting its use in practice. 
Atoxy] is a white, odorless powder containing about 37 per cent. of arsenic 
and soluble in five parts of warm water. In its effect upon animals the 
toxicity was found to be only one-fortieth that of the quantity of arsenic 
which it contains. Hence it affords, according to the investigator, a means 
of introducing into the system a larger quantity of arsenic than can be 
introduced safely by other means. Small doses by mouth readily produce 
gastric disturbance. Hence the author decided to administer the drug only 
by hypodermic injection. Beginning with two-thirds of a drop of a 20 
per cent. solution, the dose is gradually increased until it reaches five times 
this quantity, at which point it remains during the remainder of the period 
of treatment. Temporary discontinuance of treatment is occasionally neces- 
sitated by the appearance of chills, dizziness, and headache. Favorable 
results were obtained in cases of psoriasis, lichen ruber, and other chronic 
dermatoses. While atoxyl will not effect a complete cure of psoriasis 
unaided by external treatment, neither will other forms of arsenic. It, how- 
ever, materially aids and quickens the action of external treatment. In 
fourteen cases of lichen ruber treated exclusively by atoxyl injections com- 
plete cures were obtained without a single exception. The average duration 
of the period of treatment in these cases was fifty days.— Berliner klinische 
Wochenschrift, 1902, No, 13, p. 495. 

Influence of Alcohol on Metabolism in Fever.—Dr. A. Orr has found 
by careful analysis, as have others, that alcohol in fever prevents proteid 
dissolution to about the same degree as an isodynamic quantity of carbohy- 
drates. The conclusions to be drawn are that, though alcohol should not be 
thus employed as food, no contraindications exist as to its use in fever in 
moderation, and especially in the chronic fevers of pulmonary diseases its 
general stimulation is but desirable.—Archiv fiir experimentelle Pathologie und 
Pharmakologie, 1902, vol. xlvii. p. 267. 

Blood Poisons.—Dr. A. Ke1L has studied one of the phases of this sub- 
ject. The various drugs which have a deleterious effect upon the blood may 
be conveniently divided into six classes. The first comprises the agglutinins, 
which act by changing the physical conditions of the red blood cells so that 
they adhere to each other and thus occlude the vessels; ricin and abrin are 
the two best-known examples. Hemolysins form the second group; these 
dissolve out the hemoglobin which deposits in the liver and kidneys, while 
the stromata of the cells form multiple capillary emboli; arsenuretted 
hydrogen, phallin, helvellic and quillajic acids, senegin, sapotoxin, and 
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solanin belong to this group. Potassium chlorate, pyrogallic acid, and 
chrysarobin constitute the third class, which is characterized by the forma- 
tion of methemoglobin. Hydrocyanic acid and carbon monoxide belong to 
the fourth, in which special hemoglobin compounds are formed. Fifteen 
metals are capable of entering into union with hemoglobin, thus giving rise 
to the fifth group, while the sixth is made up of substances such as phenyl- 
hydrazin and aniline, which are capable of producing partial necrosis of the 
erythrocytes. The author has studied the effects of the metals on the blood 
as revealed by the microscope. Granular degeneration of the red cells was 
present to a marked degree in all animals, and in those with nucleated red 
cells it could be seen that the process was really a disintegration of the 
nucleus within the cell or after extrusion. In mammals, however, normo- 
blasts seemed to play no part in the process. It is probable that the granules 
represent metallic hemoglobin compounds.—Archives International de Phar- 
macodynamique et de Thérapie, 1902, vol. x. p. 121. 

Poisoning by Mussels.—Dr. J. THESEN has been studying one of the 
phases of this subject. The symptoms following the ingestion of poisonous 
mollusks may assume one of three types, viz.: (1) The erythematous and 
least dangerous form, a rapidly developing exanthem of a very transient 
nature appears, and with it there is general malaise and headache. (2) The 
symptoms may be chiefly intestinal, and there may appear a more or less 
severe gastro-enteritis shortly after partaking of the mussel, or this comes on 
after a period of incubation and is accompanied by fever, (3) The most 
severe or paralytic type, characterized by acute, peripheral paralysis and 
resembling curare poisoning. The author has studied this last form. In 
the cases observed by him either death set in so rapidly through paralysis of 
respiration that no real dyspnea was present or else the symptoms were very 
transitory. All the muscles of the body may be involved without any defi- 
nite order, and psychical excitement and muscular ataxia may be pronounced. 
The mode of death, with intact consciousness, is also peculiar. Nausea, with 
vomiting, generally occurs, but the latter symptom is not forcible or charac- 
teristic. Constipation generally exists. With so rapid a course all therapy 
is worthless, but if seen in time the stomach must be washed out, the patient 
ordered to be as quiet as possible, and heart and respiration stimulated in 
the usual way, if flagging. Those patients who come to autopsy have shown 
some swelling of the spleen and lymph nodes of the intestines with slight 
gastro-enteric irritation. 

To study the toxicity of the mussels they were removed from their shells, 
placed in cold 96 per cent. alcohol for twenty-four hours, dried on a water- 
bath comminuted by triturating with sand, and then extracted by boiling 
with alcohol, acidified with hydrochloric acid. The alcoholic solution was 
then evaporated and the residue dissolved in water, and this extract employed 
for subcutaneous injections into animals, Great variations were found in 
the degree of toxicity, for while the extract prepared from mussels from a 
neighborhood where fatal accidents had occurred killed mice, rats, and rab- 
bits in a few minutes, those from other places, especially if collected later in 
the year, were much less poisonous, and even in some instances harmless. 
Where death occurred the symptoms were in general the same, the trunk 
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and the extremities quickly became paralytic, respirations were labored, and 
immediately before death clonic convulsions set in. If the doses were 
smaller the animals appeared normal for the first few minutes; soon, how- 
ever, a peculiar motor unrest was evident; then the gait became unsteady, 
the animal fell, and the entire body lost tone. The extremities could still 
be moved volitionally, but with pronounced ataxia. There never was diar- 
rhea. In cats the pupils may become dilated, and the heart generally con- 
tinues beating after the dyspnea has led to respiratory paralysis. Examina- 
tion of the different organs of the mussels showed that the poison is distrib- 
uted over their entire body, but that the liver contains most of it. In a few 
cases the water in which the animals lived also proved toxic to mice. The 
chief factor which renders the mussels poisonous seems to be contamination 
of the sea in which they live. Either the impurities render the molluscus 
sick, or such impurities are stored up in them and are themselves the toxic 
agents. Sections made of the animals, however, failed to reveal any patho- 
logical changes in their organs, and the second supposition seems more prob- 
able, since the author found that the mussels would readily take up curare, 
strychnine, and the poisonous extract if added to their water without them- 
selves becoming sick. It thus seems that they have a definite function in 
the stagnating water of harbors, and that by rendering harmful substances 
innocuous they purify it. The poison is readilysoluble in water and alcohol, 
decomposes with alkalies and by bacterial action, but it could not be isolated 
in pure form.—Archiv fiir experimentelle Pathologie und Pharmakologie, 1902, 
vol. xlvii., Nos. 5 and 6, p. 311. 
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Cancer of the Uterus.—Kr6MER (Centralblatt fiir Gynikologie, No. 21, 
1902) reports 102 cases of vaginal and 10 of abdominal hysterectomy, with a 
primary mortality in the former of 3.9 per cent., in the latter of 30 per cent.; 
35 per cent. of the cases of cancer of the uterus examined by him were suit- 
able for operation. The proportion of cures in the vaginal cases was 12.8 
per cent.; after the abdominal four out of seven who survived were still 
free from recurrence. The writer rejects the latter method on account of the 
higher mortality and the impossibility of removing all the lymph nodes and 
vessels, as in the radical operation for cancer of the breast. So long as the 
difficulty of diagnosing infection of the glands exists, and the remote results 
are still uncertain, he will continue to perform radical vaginal extirpation, 
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Fibromata of the Ovary.— RovTier (La Gynécologie, No. 6, 1901) 
reports six cases in his own practice, in all of which he diagnosed a solid 
tumor, but was unable to determine whether it was of ovarian or uterine 
origin. This doubt, he believes, should not influence the surgeon’s decision, 
since the indication is clear to remove a pedunculated growth by the abdom- 
inal rather than by the vaginal route, in order to preserve the uterus. 

In the cases reported ascites was noted only once, rather an exception to 
the fact that ovarian fibromata are usually accompanied by hydroperi- 
toneum. It was evidently due to irritation. The patient was sixty-two 
years of age, but the five others were under thirty-six. 

The benign character of these growths is shown by the fact that they are 
unilateral. Menstruation may or may not be affected, both menorrhagia 
and amenorrhea being observed. 

As in the case of all pedunculated abdominal tumors pain is variable, and 
seems to be due purely to mechanical causes. 

Plastic Operations for Prolapsus.—-BAuMm (Centralblatt fiir Gyndkologie, 
No. 21, 1902) reports 86 cases from the Breslau clinic, extending over a period 
of three years. Recurrence occurred in 30 per cent. The writer performed 
amputation of the cervix with colporrhaphy and perineorrhaphy, but made no 
attempt to keep the uterus anteverted, believing that it makes no difference 
whether the organ is forward or backward, provided that the prolapsus is 
relieved. The after-results of vaginal fixation do not commend the operation 
to him. 

Atmokausis in Hemophilia.—Pincus (Centralblatt fiir Gynikologie, No. 
22, 1902) discusses the question whether “ bleeders” ought to marry, which 
he answers positively in the negative. In order to obviate the necessity of 
enforcing this rule, he suggests that at the first appearance of the menses in 
a young girl, with such a loss of blood as to threaten life, the uterine cavity 
should be obliterated by atmokausis. If the patient survives the profuse 
monthly bleeding and marries a second indication may arise after labor or 
during the puerperium. At the climacteric in such a patient the indication 
is clear. 

Intra-abdominal Pressure.—MEYER (Centralb/att fiir Gynikologie, No. 
22, 1902) considers this expression an erroneous one, and affirms that there 
is no such thing as a constant pressure which is the same at every point in 
the peritoneal cavity. The comparison between the difference in pressure 
in the pleural cavity and in the external air and that within the peritoneum 
is not justified on account of the elasticity of the abdominal walls. In the 
normal condition the equilibrium between the abdominal cavity and its 
contents is maintained, and when the air is allowed to enter at the operating- 
table the intestines, even when not previously emptied, protrude only to a 
slight degree. If they have been thoroughly evacuated it is even possible 
to establish a negative intra-abdominal pressure artificially by drawing up 
the unopened peritoneum, the muscular wall being thoroughly relaxed under 
anesthesia Normally it cannot exist. That the pressure is never constant 
at all points is evident when one considers the variable conditions present in 


GYNECOLOGY. 547 


the intestines and bladder, the peristaltic movements and those of the dia- 
phragm, the contractions of the voluntary muscles, etc. The supposed varia- 
tion in pressure due to different positions is also entirely theoretical. 

Blood Examinations in Pelvic Suppuration.—LavBENBURG (Centralblatt 
fiir Gyndkologie, No. 22, 1902) repeats the observations of Ditzmann, with 
whose conclusions he agrees, adding some interesting deductions of his own. 
He finds that in cases of suppuration there is a diminution of the red cor- 
puscles, with a rapid increase in the white. The latter gradually diminish 
in number after the acute stage, to increase with each exacerbation. The 
leucocytosis varies directly according to the intensity and extent of the suppu- 
rative process. If it is limited the number of white corpuscles soon sinks to 
normal; in protracted febrile cases the leucocytosis varies with the different 
phases of the disease, the red corpuscles behaving in the opposite way. 

The influence of the patient’s constitution upon the leucocytosis is quite 
striking. In a subject who is exhausted by a long illness, or by loss of blood, 
an increased leucocytosis may persist even after the pus focus has disap- 
peared. 

The possibility of mistaking true leukemia for temporary increase in the 
white corpuscles must be borne in mind. The increase in eosinophile cells 
and the presence of large mononuclear cells with neutrophile granules, not 
seen in normal blood, would settle the diagnosis. Moreover, it must not be 
forgotten that increased leucocytosis may be present in connection with 
wasting diseases, fevers, cancer, etc., and that there are daily variations, 
especially during digestion. 

Cystic Degeneration of the Ovary.—K aHLDEN (Beitrége zur path. Anatomie 
u. zur allgem, Pathologie, Band xxxi.) presents the results of his careful 
studies of an old subject, on which he throws new light. He divides the 
cases into three groups, viz.: 1. Those in which the ovary is filled with small 
cysts, showing various stages of degeneration, where it is difficult to decide 
macroscopically whether the condition is normal or pathological. It seems 
to represent essentially an increase in physiological processes. 2. In this 
group the changes are more evident, as some of the dropsical follicles attain 
a considerable size and others atrophy. Hyperemia is more marked, with 
resulting hemorrhages, so that some follicles lose their lining epithelium 
and are filled with coagula. 3. In the third group the cystic formation is 
general, though ova can still be found in some of the follicles, even when 
they are denuded of epithelium. Degeneration of the ovum is often pre- 
ceded by changes in the membrana granulosa. 

Microscopically, the writer found that in the majority of the cases so-called 
hydrops folliculi was due to glandular formations following ingrowth of the 
germinal epithelium, and not to simple dilatation of a pre-existing follicle. 
Moreover, he demonstrated the fact that this mode of origin could be inferred 
in some cases of ordinary cystic degeneration. [The practical bearing of 
these observations will be evident when one recalls the frequency with which 
ovaries used to be sacrificed merely because a few cysts were observed on 
their outer surface. While this condition is no longer regarded as a proper 
indication for removal of an ovary, we may well ask whether the pendulum 
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has not swung too far in the opposite direction, and whether “ conservative 
surgery ”’ has not been practised in cases in which any interference with the 
normal organ was mischievous. We have always looked with disapproval 
upon ignipuncture and the excision of small dropsical follicles, and the cus- 
tom of including such cases under the head of true conservative operations.— 
H. C. C.] 

Radical Operation for Cancer of the Uterus.—In a recent discussion be- 
fore the Dutch Gynecological Society (Centralblatt fiir Gyndkologie, No. 22, 
1902) the consensus of opinion seemed to be against the abdominal opera- 
tion. Kouwer affirmed that it had not been proved that it was radical in 
the sense of removing all the disease. He did not believe that it was often 
possible to tell whether the lymph nodes were affected or not. Of thirteen 
patients operated upon by himself within the past three years by the abdom- 
inal route, five died from the operation, two had ureteral fistule, and two 
had an early recurrence. Treub thought that with a mortality of 33 per cent. 
simple palliative treatment was preferable. 

Treatment of Inoperable Cancer with Methyl-blue.—Cucca and UNGaro 
(Rassegna d’ost e gin. ; Centralblatt fiir Gyndkologie, No. 22, 1902) use the 
following solution: Methyl]-blue, 90 grains; 90 per cent. alcohol and glycerin, 
aa 3 drachms; water,7 ounces. This is applied to the diseased cervix on tam- 
pons after previous curetting. A weaker solution is used for vaginal and intra- 
uterine irrigation. The results have been quite satisfactory, patients being 
kept comfortable and free from hemorrhage and discharge for months, or 
even years. Pain was relieved so that morphine could be dispensed with, 
and the progress of the disease was evidently retarded. No unpleasant 
effects were noted after long use of the remedy. 

Hematocele following Divulsion.—Carson (Progr?s Méd. belge, No. 1, 
1901) reports the case of a young woman in which divulsion and curette- 
ment were performed for menorrhagia. Three days later she had abdominal 
pain, elevation of temperature, vomiting, and tympanites. A hard tumor 
appeared on the left side, extending from the cul-de-sac to the umbilicus. 
As septic symptoms developed, a vaginal incision was made and a quantity 
of pus and blood was evacuated, the patient making a good recovery. The 
reporter suggests that there might have been a rupture of the veins of the 
pampiniform plexus. [Why not rupture of the cervix or perforation of the 
uterus ?—H. C. C.] 

Menorrhagia in Young Girls.—Sirpey (Révue Gen. de Chir. et de Thera- 
peutique ; Der Frauenarzt, 1901, No. 8) refers to cases of obstinate menor- 
rhagia in which no local cause can be found. In consequence of modesty 
and ignorance the patient often becomes exceedingly weak and exsanguin- 
ated before the physician’s attention is called to the condition, or else she 
is wrongly treated for anemia. The flow is only increased by the tonics 
which are given, if no change is made in the hygiene or environment. 

As regards treatment hot douches are seldom necessary. Hot rectal irri- 
gation may be substituted. The patient should be kept absolutely quiet in 
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bed until a day or two after the flow has entirely ceased. In the intervals 
between the periods all violent exercise—dancing, cycling, etc.—should be 
interdicted, as well as balls and theatre-going. Cold douches and massage 
are beneficial. The diet should be simple, stimulants, tea and coffee being 
forbidden. Ergot and hamamelis are recommended during the flow. 
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Suppression of Urine following Labor.—McKERRON (Journal of Obstetrics 
of the British Empire, 1902, vol. iv. No.1) contributes a paper upon this sub- 
ject, with a report of six cases from his own observations. 

His first case was that of a multipara who gave premature birth to a still- 
born foetus at the eighth month. ‘The urine had been examined at intervals 
of about a month, but showed no albumin. There is no statement regarding 
the specific gravity, quantity, percentage of urea, nor whether casts or epi- 
thelial débris was present. During her first pregnancy she had had edema, 
scanty urine, with a large quantity of albumin. She had been delivered of a 
dead foetus at seven months, after an easy labor. During the pregnancy 
under consideration she remained fairly well until she was seized with sud- 
den pain in the lower part of the abdomen, followed by vaginal hemor- 
rhage. This ceased, but a few hours afterward a seven-and-a-half months’ 
foetus, but recently dead, was suddenly expelled. The placenta was covered 
with adherent black clots. Following this labor the patient had complete 
suppression of urine, which very gradually gave place under appropriate 
treatment to a temporary polyuria. The patient made a gradual and appar- 
ently complete recovery. Complete suppression of urine lasted in this case 
about three and a half days. McFerron states that it is the sole recorded 
case which he has found in which recovery followed complete suppression of 
urine after labor. 

The second case was that of a multipara who had much sickness and 
prostration during pregnancy, who had borne one living child and had lost 
two children at the sixth month. During the pregnancy in question the 
urine was not examined, because the symptoms were similar to those in 
previous pregnancies when the urine was found to contain no albumin, This 
patient was suddenly seized with severe pain in the epigastrium and dis- 
charge of blood from the vagina. She expelled a dead feetus, had suppression 
of urine, and died on the fourth day. 

Case third was that of a primipara who was under observation until she 
entered the hospital. She was delivered by forceps of a living child. This 
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was followed by partial suppression of the urine, from which she slowly 
recovered. It is thought that her improvement and recovery were largely 
due to her delivery instrumentally under anesthesia. 

Case fourth was delivered prematurely in her third confinement of a still- 
born fcetus. She had suppression of urine, and died on the eighth day. This 
case is quoted, and did not come under the observation of the writer. 

Cases fifth and sixth are quoted from the practices of others, case fifth being 
that of a primipara with stillborn child, and said to have had no symptoms 
during pregnancy. She died on the fifth day after delivery. Case sixth had 
suppression of urine following premature delivery at the seventh month. The 
child was stillborn, and the mother died on the fourth day. 

(We are especially interested in the cases seen by the writer. The type of 
case is not at all an uncommon one—namely, of an acute and overwhelming 
toxemia. It is extraordinary to notice that in few if any of these cases the 
patient had received careful observation during her pregnancy. In one case 
the urine had not been examined, because the symptoms were like those of 
a previous pregnancy in which the urine was examined. The disposition is 
to lay almost entire stress in examining the urine of pregnancy upon the 
presence or absence of albumin, and this has been shown to be a most 
unworthy reliance.) 

The writer concludes from these cases that a pathological condition of the 
kidneys was present, resulting from pregnancy, but in some cases dependent 
upon a pre-existent defect of the kidneys. The question of the condition of 
the liver does not enter into his calculation. 

He recognizes the influences of a neurotic temperament as producing 
hysterical suppression of urine, and infers that this may bring about the 
dangerous and fatal issue seen in these cases. In none of the fatal cases is 
there a report of an autopsy. 

In the matter of treatment he draws attention to the injection of saline 
solution into the rectum. He believes that opium in the form of morphine 
does not further the suppression of urine, although he states in his closing 
sentence that opium should be rigidly withheld in cases where anuria is to be 
feared. 

[While these cases are interesting as clinical reports, they are incomplete 
from the faulty or deficient study of the urine during pregnancy, the lack of 
post-mortem examination, and the failure to completely study essential phe- 
nomena of toxemia. While the injection of saline fluid into the rectum is 
valuable, it is inferior in prompt and direct effect to intravenous saline trans- 
fusion or even to hypodermoclysis. Threatened death from toxemia is so 
grave a condition that it fully justifies transfusion or any other rational 
procedure. | 

Spontaneous Expulsion of a Dermoid Ovarian Cyst during Labor.— 
HAULTAIN (Journal of Obstetrics of the British Empire, April, 1902) reports a 
case of this rare condition and quotes four cases from the literature of the 
subject. 

The writer’s case was that of a woman in her third pregnancy who had been 
in labor for twenty-four hours. A slight swelling bulging through the posterior 
vaginal wall delayed the exit of the child. An attempt to deliver by forceps 
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had caused a mass to protrude from the vulva, which was pushed up into 
the vagina. Labor pains then ceased. On examination the mass was found 
in the vagina, and on pulling it down for inspection it became detached and 
was removed. It resembled an edematous polyp about the size of a small 
cocoanut, The child was delivered with forceps without difficulty. On 
examination a rent was found in the posterior vaginal wall, through which 
the tumor had made its way. The tumor was examined and found to bea 
dermoid cyst containing hair and sebaceous material. The rent in the vagina 
was packed with iodoform gauze. The patient made an uninterrupted 
recovery, the gauze being gradually removed. 


Cardiac Disease in Pregnancy.—Under this title JARDINE (Journal of 
Obstetrics of the British Empire, April, 1902) publishes notes of thirteen cases 
in which cardiac disease has complicated labor. Among these there are 
three cases of aortic stenosis, one of which terminated in premature labor 
and two in labor at full term. The mother made a full recovery, and two of 
the children lived. The remaining cases were those of mitra] disease, in 
which the degree of incompetency varied, as did also the condition of the 
heart muscle. In some of the cases mitral stenosis was present, and two 
cases were complicated by tricuspid incompetence as well. Most of these 
patients went to full term. There was one death from cardiac failure. One 
patient had high fever, which fell after the bowels had been thoroughly 
moved, the patient discharging a large quantity of very offensive feces. 
Another patient after labor was seized by a rapidly increasing and most 
threatening anemia, from which she made a very gradual recovery. 

Jardine calls attention to the low death-rate in these cases—1 to 13. He 
calls attention to pure mitral stenosis as being the most deadly form of heart 
disease complicating labor. When labor ends in these cases the uterine ves- 
sels are cut out of the circulation, and if there has not been a free hemor- 
rhage during the third stage of labor, blood is returned to the right side of 
the heart, which may become engorged and paralyzed. Hence, bleeding 
should be encouraged during the third stage of labor, and if it does not occur 
from the uterus, and the patient’s condition is threatening, blood must be 
taken from a vein. Attention is called to Hart’s illustration of a case of this 
sort, showing the distention of the right auricle. 

Aortic incompetence is next in gravity, and mitral incompetence if the 
heart muscle is in good condition is less dangerous. Cardiac lesions do not 
show themselves during pregnancy until after the middle of this time. Then 
breathlessness, palpitation, cough, and cedema appear, with albumin in the 
urine. The patient may not be able to lie down. 

The woman who has heart disease and who has suffered from failure of 
compensation at any time should be strongly advised not to marry. So far 
as treatment is concerned during pregnancy, the patient must be kept at 
rest, the bowels moved freely, the kidneys stimulated, the lungs relieved, and 
cardiac tonics freely given. Strophanthus is a better drug than digitalis in 
these cases. While the patient will probably improve, the cardiac tonic must 
be continued. 

In a bad case the induction of abortion before the fourth month is per- 
missible. In the later months labor should not be induced. 


552 PROGRESS OF MEDICAL SCIENCE. 


When labor begins large doses of strophanthus or digitalis should be given. 
As soon as the os is fully dilated labor should be terminated. The patient 
should never be allowed to bear down. If the heart begins to be embarrassed 
before the os is dilated the os must be stretched open or incised, chloroform 
given, and delivery at once effected. The uterus should be allowed to relax 
and bleeding encouraged after the birth of the child. Ergot is contraindi- 
cated unless in exceptional cases. If the patient did not bleed from the 
uterus and showed embarrassment blood should be taken from the arm. 
During the puerperal period free stimulation and cardiac tonics should be 
used. When patients die after labor it is from acute oedema of the lungs and 
cardiac failure. Nursing should be prohibited, as it influences the heart badly. 

Blood-counts in the Newborn.—AITKEN (Journal of Obstetrics of the 
British Empire, April, 1902) contributes an interesting paper upon this sub- 
ject based upon 300 counts and 100 stained films in 48 different infants. The 
weights of 200 children are also utilized for purposes of study. Aitken finds 
that the red corpuscles of the blood of the infant at birth are relatively more 
numerous than in the adult. During the first days of life, when the child is 
losing weight from urine, perspiration, and is fasting, the number of cells 
increases. From the second day the number gradually falls, so that by the 
tenth day the red cells are less numerous than at birth. During this time 
the child gains in weight. Soon after birth the corpuscles vary in size and 
shape, and there is deficiency in rouleaux formation. Nucleated red cor- 
puscles are present at birth and as late as the ninth day after. Their num- 
bers vary greatly. Hemoglobin is relatively higher at birth than immediately 
afterward, usually over 100 per cent., individual cells being richer than those 
of the adult. At birth the white corpuscles are two or three times as numer- 
ous as in the adult, increasing during the first forty-eight hours of life. After 
the third day the number of white cells diminishes, and by the tenth day it 
is much less than at birth. After the first feeding leucocytosis accompany- 
ing digestion is very marked, and after a fast in the later days. At birth the 
lymphocytes exceed the neutrophiles. After the first feeding the latter 
increase considerably. This gain diminishes as the effects of digestion wear 
off and the blood becomes less concentrated, until in the second week, the 
lymphocytes are again increased as at birth. The percentage of eosinophiles 
is greater than with adults. 

Ovarian Tumor Complicating Advanced Pregnancy Removed by Sec- 
tion.—In the British Medical Journal, April 5, 1902, DUNNE reports the 
case of a patient in her fourth pregnancy who had suffered from a rapidly- 
growing ovarian cyst. The abdomen was greatly distended, measuring 
424 inches at the umbilicus and 42 inches at a point higher up. Two dis- 
tinct swellings were visible separated by a well-marked groove. On the 
right side the tumor was soft and fluctuating and on the left the uterus was 
smaller and hard. Feetal heart sounds were heard at a point midway between 
the umbilicus and the anterior posterior spine on the left side. The os was 
patulous and the fcetus could be palpated within the uterus, the head pre- 
senting. As labor was imminent, operation was performed at once. The 
abdomen was opened on the right of the umbilicus. There were no adhe- 
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sions, and the cyst after puncture was easily drawn out, its pedicle was 
secured, and the abdominal cavity washed out with hot boric-acid solution. 
One-fourth grain of morphine was given hypodermically to delay labor, as 
uterine contractions were noticed during the operation. On the next day, 
when dilatation was complete, the membranes ruptured, and the child was 
delivered with axis traction forceps. The patient was not permitted to bear 
down. The placenta was removed digitally, and a copious douche of iodine 
solution given. Pressure was maintained above the pubes and a large pad 
and binder were applied. The intra-abdominal pressure was maintained by 
a tight binder over the dressings. The mother made a good recovery, but 
did not nurse the child. 
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The Significance of Lumbar Puncture in the Diagnosis of Intracranial 
Complications of Otitis—Iwan Braunstein (Archiv. f. Ohrenheil., Band 
liv., Heft 1-2.) (Published from cases in Schwartze’s clinic in Halle A. § ) 
For the lumbar puncture in the Halle clinic an ordinary hollow needle is 
used, without aspiration. The puncture is made just below the fourth lum- 
bar vertebra, with the patient lying on the side, scrupulous asepsis being 
observed. The fluid is allowed to flow until generally about 30 to 40 c cm. 
are collected, as this quantity ensures that some of the fluid comes from the 
cranial cavity. Only the following points in regard to the cerebro-spinal 
fluid obtained are considered of diagnostic worth: 1. Clearness (normal 
cerebro-spinal fluid should be as clear as water). 2. Presence of Jeucocytes 
in the fluid (normal fluid contains very few). 38. Presence of bacteria in the 
fluid (cover-glass preparations, cultures, and animal inoculation are necessary 
to prove the sterility ; normal cerebro-spinal fluid is sterile). 

Unpleasant experiences are found to follow the lumbar puncture very 
rarely if the puncture is carefully carried out. Two cases of death following 
closely on the puncture are reported; one due to aspirating the fluid with a 
syringe after it had ceased to flow, and the other quite as likely due to the 
chloroform narcosis (autopsy showed fatty degeneration of the heart). Sixty- 
seven lumbar punctures carried out on 48 patients are reported. Of these, 6 
were meningitis purulenta, 10 were meningitis purulenta with brain ab- 
scesses, 3 were meningitis purulenta with sinus thrombosis, 1 was probable 
epidemic cerebro-spinal meningitis, 1 was meningitis serosa, 7 were sinus 
thrombosis, 3 were perisinous abscess, 2 were sinus thrombosis with encap- 
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sulated meningitis and brain abscess, 4 were sinus thrombosis and brain 
abscess, 5 were tubercular meningitis, 6 were cases of intracranial pressure 
presenting meningeal symptoms. 

Twenty-nine times the puncture gave normal fluid (negative result). Of 
these, 7 were in cases of sinus thrombosis, 3 were in perisinous abscess, 7 
were in brain abscess, 5 were in sinus thrombosis with brain abscess, and 7 
were in cases of intracranial pressure with meningeal symptoms. On the 
other hand, in those cases where a general purulent meningitis existed, either 
alone or as a complication, the cerebro-spinal fluid showed the above- 
described abnormal conditions. The cases of cerebro-spinal meningitis and 
meningitis serosa reported are so few in number that the conclusions drawn 
from them have little worth. 

As to the tubercular meningitis, Braunstein believes that the opalescent 
cloudiness of the fluid gives a fair presumption that the intracranial trouble 
is meningitis tuberculosa, even when the microscopical examination fails to 
show the presence of the tubercle bacillus. 

As to the diagnostic worth of lumbar puncture in intracranial complications 
of otitic diseases, Braunstein concludes : 

1. Obtaining by lumbar puncture normal cerebro-spinal fluid, when from its 
amount you can conclude that a part comes from within the cranium, rules 
out with great certainty a general purulent meningitis. 

2. Obtaining by lumbar puncture cerebro-spinal fluid which presents the 
above-described abnormal characteristics proves the presence of a diffuse 
purulent meningitis. 


On the Pathology of Deaf-mutism and the Window Niches.—Pror. J. 
HABERMANN, of Gratz, divides deaf-mutes into two classes, hereditary and 
acquired. The percentage of each varies with different writers. Uncher- 
mann found in 1885 about 1841 deaf-mutes in Norway, of whom 51 per cent. 
were heredity, and the remaining per cent. were acquired, with the exception of 
0.5 per cent., in whom it could not be determined. It is not always possible 
to determine, even by examination after death. Most cases of acquired deaf- 
mutism are caused by diseases of the labyrinth, most of which have spread 
from the brain or middle ear. Mygind, in his work in 1894, reported over 
139 cases in which the middle ear only was diseased, but he stated nothing 
about the labyrinth or the histological examination of the labyrinth. Thus 
Matte could completely deny the occurrence of deaf-mutism due solely to 
i middle-ear disease. 


i Habermann reports two cases in which the middle ear only was demon- 
strable as a cause of the deaf-mutism. He gives the gross and microscopical 
| pathology. In the first case, a boy thirteen years, who died of general tuber- 


' culosis, two different pathological changes were found. First, a recent tuber- 
culosis of the middle ear, which had nothing to do with the deaf-mutism. 
Second, in both middle ears changes of a chronic nature, which could have ex- 
isted for some years. In the right middle ear great thickening of the lining, 
numerous adhesions binding down the ossicles, a bony closure of the round- 
; window niche, and hyperostosis of the bone on the inner tympanic wall. On 
: the right drum a scar, and on the left an old perforation and calcification 
' were present—effects of a suppurative otitis media. This middle-ear sup- 
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puration must have occurred early in the first weeks or months of the child’s 
life. No pathological changes were found in the brain or nervous mechan- 
ism of the internal ear. The auditory canal was normal. For the explana- 
tion of the deaf-mutism only the changes in the middle ear remain. Panse, 
after a study of all the cases in literature in which pathological changes 
were found in the windows, came to the conclusion that diseases of both 
windows caused a considerable degree of deafness. Habermann reported a 
case, with specimen, to the Otological Society in Dresden, where both win- 
dows, right and left ears, were closed by bone and connective tissue, with 
complete deafness on one side and nearly complete deafness on the other. 
The bony closure of the round window and the fixation of the stapes by 
bauds of connective tissue is sufficient therefore to explain the deafness in 
this case. 

The second case, a woman, thirty-eight years old, died of interstitial 
nephritis. The pathological changes have a similarity to those of the first 
case, and are also to be interpreted as a result of a suppurative otitis media— 
a great thickening of the lining membrane of the middle ear; hyperostosis 
and sclerosis of the bone, and almost bony closure of the round window by 
bone tissue. The left drum showed a large old perforation; the right drum 
was thin. The pustule on the left drum is hard to make consistent with the 
rest of the aural conditions. 

Bleb formation and small abscesses in the drum are not unusual in certain 
forms of inflammation of the external auditory canal as well as in acute 
suppuration of the middle ear, with copious exudation in the tympanum; 
but in a chronic suppurative case with minimum exudation and a large per- 
foration of the drum the bleb cannot be explained. We can only regard 
the general condition of the patient to account for these changes in the ear. 
The patient had uremia, with neuroretinitis, albuminuria, and enteritis. 
It is known that patients with kidney disease are much inclined to inflam- 
matory tissue changes. Thus diseases of the skin in Bright’s disease are 
not rare, and in the beginning, according to Thursfield, patients have pru- 
ritus, urticaria, and eczema. In the final stages, and in anemic patients, 
erythema, bullous, and desquamative processes; further, purpura and pus 
infections. 

In consequence of chronic suppuration pus cocci were already present, and 
the uremia of the patient explains the appearance of the pustule in the 
epidermis of the drum. 

The results of the hearing tests of this case are important. Unfortunately 
the tests were taken late, and the patient was very weak. A part of the inves- 
tigation is unreliable. The patient had nearly complete deafness on the left; 
heard the watch by contact on the ear; heard numbers loudly spoken 0.03 m.; 
also on stopping both ears. Right: numbers; voice, 1.20 m., and numbers, 
whispered voice, 0.15 m. As to these results no doubt can exist, and the 
assertion is, therefore, correct that the patient still possessed this acuteness 
of hearing with bony closure of the round windows and free oval windows. 

Other writers have come to the conclusion that bony closure of the round 
window alone does not cause deafness. Mygind reports a case of a deaf-mute 
child who had some hearing in spite of bony closure of the round window, 
with masses of cholesteatomata pressing through the oval window into the 
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labyrinth. In the case described by me, could the objection be made that 
the window niches had not come to a complete bony closure, therefore, vibra- 
tion of the membrane, at Jeast of the posterior part, was yet possible? If we 
consider that the remaining space was not filled with air, but with a loose, 
wide-meshed connective tissue, and that these spaces were saturated with 
tissue fluids and completely closed off from the tympanic cavity by a new- 
formed thick bony wall, it is evident that a movement of the membrane 
outwardly by a movement of the labyrinthine fluid, due to the influence of 
sound, was impossible. This condition of the left ear makes it possible to 
consider the hearing acuteness of the right ear certain; then it is not a 
question of conduction from the nearly deaf left ear. 

For good hearing the unhindered mobility of the membrane of the 
round window is necessary; that with bony closure of the round window 
one can even hear whispered speech close by; that with high degree of 
obstruction of the function of both windows speech-deafness had resulted in 
both ears in Case i. and in the left ear of Case II. From these cases and 
the case demonstrated in Dresden it is very apparent that under certain 
conditions deafness for the tuning fork by bone conduction can happen 
through complete closure of both windows.—“ Zur Pathologie der Taub- 
stummheit und der Fensternischen,” Archiv. fiir Ohrenh., 1901, Bd. liii., S. 
52-67. Tafel I., II. 


OPHTHALMOLOGY. 


UNDER THE CHARGE OF 


EDWARD JACKSON, A.M., M.D., 


OF DENVER, 
AND 
T. B. SCHNEIDEMAN, A.M., M.D., 


PROFESSOR OF DISEASES OF THE EYE IN THE PHILADELPHIA POLYCLINIC, 


Retention of the Pupil Reflex to Light after Intracranial Division of 
the Optic Nerve.—MARENGHI (Pavia) before the International Congress of 
Pathologists at Turin (British Medical Journal, October 26, 1901), stated as 
the results of his experiments, and demonstrated to the congress in a rabbit, 
that the iris of an animal whose optic nerve was divided at its point of 
departure from the chiasm responded to light; the reaction was slow and 
weak, but distinct. The result could be explained by the existence of a 
peripheral refiex centre within the retina. Further investigation is needed. 

Primary Chronic Glaucoma. —Litr_e, London (British Medical Journal, 
October 26, 1901), in his Presidential address before the Ophthalmological 
Society of the United Kingdom upon some clinical experiences of primary 
chronic glaucoma and the value of iridectomy, lays down the rule that an 
operation should be done in every case in which the patient is strong enough 
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to stand it, and the earlier it is done the better ; but he would never hesitate 
to operate on an eye even if the fields were contracted to fixation, provided 
that there was any vision worth saving ; even in the premonitory stage he 
advocated operation. 

Gonorrhea and Diseases of the Eye.—Lawrorp, London, in a discussion 
on the relation of the gonorrhcea to diseases of the eye (British Medical Jour- 
nal, November 2, 1901), after excluding purulent ophthalmia, considers the 
following ocular affection as known to occur in association with gonorrhea ; 
a form of mild conjunctival inflammation (not due to direct inoculation), 
scleritis and episcleritis, iritis and iridocyclitis, neuroretinitis. Suppurative 
keratitis has been described in severe pysemic case; of these iritis is the best 
known. 

The Diagnosis of Malignant Intra-ocular Tumors in Infancy.—-Sour- 
DILLE, Nantes (Gaz. Med. de Nantes, November 16, 1901), calls attention to 
the great difficulties frequently existing in making the diagnosis of retinal 
glioma. Transillumination should be practised ian every case before surgical 
intervention. Ifa tumor is shown, and any doubt as to its nature be present, 
it becomes necessary to make a puncture and to examine histologically and 
experimentaliy (by inoculation) the elements of the neoplasm. 

Malignant tumors of the retina are all gliomata, properly so called. Mis- 
takes of diagnosis are frequent. These mistakes are masked under the 
specious name of ‘‘ pseudoglioma,” when enucleation shows that an entirely 
different disease is present ; and ‘‘ cryptoglioma’’ when the disease is over- 
looked. Fora long time the amaurotic cat’s eye was believed to be adequate 
for the diagnosis of glioma. This has been the source of numerous errors. 
The writer concludes from his own histological examinations, that of ten 
eyes enucleated for glioma three are found to be cases of pseudoglioma. 

The amaurotic cat’s eye is by no means pathognomonic of glioma ; this is 
found in suppurating retinal hyalitis, purulent choroiditis, affections follow- 
ing infectious maladies of infancy, particularly the eruptive fevers, and, 
above all, tuberculosis of the intra-ocular membranes, the choroid and retina. 

It has therefore been proposed to narrow the diagnosis of these tumors and 
to lay down an absolute rule following Lagrange ; in glioma the eye is glau- 
comatous or tends to glaucoma; in pseudoglioma the tension is below 
normal and tends to phthisis. This rule holds in the majority of cases, but 
there are many exceptions. There are cases in which glioma evolves under 
the form of iridocyclitis instead of glaucoma, where there is no increased 
tension whatever. Other cases directly opposite occur presenting the syn- 
dromes of glioma, amaurotic cat’s eye and increased tension without the 
existence of any tumor. Transillumination and puncture are alone adequate 
to assure the diagnosis. 

Benign Gangrene of the Eyelids.—RoGer and WEIL (La Presse Médicale, 
No. 76, 1901) report the case of a healthy male adult who was attacked with 
idiopathic gangrene of the left eyelids. There was no preceding inflam- 
mation of the conjunctiva nor any lesion of the lids. The disease began in- 
sidiously in a spot of inflammatory edema. At the expiration of four or five 
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days general symptoms made their appearance, fever-at’first{high (39.5° C.), 
but lasting only four days. It was accompanied by feeling of weight in the 
head and tension in the face, but without actual pain. There was a saburral 
condition of the digestive tract. The urine was albuminous. There was 
no delirium nor marked depression. Gangrenous plaques made their 
appearance upon the reddish erysipelatous lids forty-eight hours after the 
outbreak of the disease. The mortifying plaques were blackish in color and 
of very irregular contours. Line of demarcation quickly formed, and repair 
proceeded very rapidly. Eschars separated in fragments. The upper 
lid was free thereof on the nineteenth day; the lower on the twenty-first 
day. Healing was complete less than a month after the outbreak. There 
was no atresia of the palpebral orifice, and the only permanent trace was a 
slight ectropion at the external angle of the eye. 

This is a very rare affection, indeed. The authors were able to find but a 
single analogous case in literature. It seems to resemble the spontaneous 
gangrene of the external male genital organs described by Fournier, of 
which more than twenty cases have been published since attention was first 
called to it. 

Bacteriological study of the fluid obtained by puncturing the edematous 
region showed the presence of an anaérobic microbe having a decided path- 
ogenic action upon certain animals (rabbits, guinea-pigs), inoffensive for 
others (rats and mice). In the former, sometimes lethal septicemia was 
produced, in other instances local lesions, edemas, or indurations, or cold 
abscesses. True gangrene never occurred; but this is generally the case 
with all gangrene-producing microbes which do not retain or rapidly lose 
the virulence acquired for man. 


DERMATOLOGY. 


UNDER THE CHARGE OF 


LOUIS A. DUHRING, M.D., 


PROFESSOR OF DERMATOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, 
AND 


MILTON B. HARTZELL, M.D., 


INSTRUCTOR IN DERMATOLOGY IN THE UNIVERSITY OF PENNSYLVANIA. 


Soft Pigmented Nevi.—Fick (Archiv fiir Dermatologie und Syphilis, Bd. 
lix., Heft 111), who has studied the microscopical structure of eight pigmented 
nevi taken from various parts of the body, sums up the results of his inves- 
tigation as follows: The pathological increase of pigment in a nevus is not 
the cause of the tumor formation. Nevus-cell formation and proliferation 
on the one side and increase of pigment on the other are two pathological 
processes running parallel courses, but also occurring separately. The 
nevus cells only contain pigment when they are found in close proximity to 
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melanoblasts, with which they are in many places in demonstrable contact. 
In many nevi, giant cells are present without the growth showing other evi- 
dences of excessive proliferation or inflammation. These giant cells are dis- 
tinguished from the other nevus cells not only by their size, but chiefly 
through the deep staining of their nuclei and the presence of a basophile 
granular substance in their protoplasm. The latter peculiarity is not found 
in all, but in many of the giant cells. Processes from the melanoblasts 
penetrate between the epidermis cells, partly coalescing with them. These 
cells lie partly between the cells of the epidermis, partly in the boundary 
between the epidermis and the corium, partly between the nevus cells, and 
partly arranged around the vessel in the deep layers of the cutis. With 
regard to pigmentation, the nevus cells behave just as the epithelial cells. 
All the pigment demonstrable in the nevus is found in cells (epithelial, 
nevus, giant, and melanoblasts). The histological picture presented by pig- 
mented, soft nevi speaks categorically for the correctness of Ehrmann’s 
pigment theory. 

Botryomycosis in Man.—Bopin (Annales de Dermatologie et de Syphili- 
graphie, 1902, No. 4) reports two cases of this curious affection which he has 
studied histologically and bacteriologically. The first case was observed in 
a woman, twenty-seven years old. The disease began as a small nodule 
upon the posterior surface of the right thumb at its base. For a month the 
little tumor remained stationary, then it began to grow rapidly and ulcerate. 
At its acme the growth was the size of a hazelnut, rounded and covered with 
small fissures. At its base there was a deep circular furrow, at the bottom 
of which was a smooth, short, rounded pedicle by which the tumor was 
attached to the skin. The tumor was excised with the scissors and a com- 
plete cure followed in a few days. The second case also occurred in a 
woman, and was precisely like the first, except that the tumor was situated 
upon the palmar surface of the first phalanx of the middle finger of the 
right hand. Histological examination of the tumors showed that they were 
composed of young connective tissue extremely rich in vessels running in 
all directions, having very slender walls, often consisting only of the endo- 
thelial layer. In the external parts of the tumor there were marked evi- 
dences of inflammation. Search for the mulberry-like masses supposed to 
be due to the parasite named botryomyces—the so-called castration fungus 
of the horse—was completely negative; nothing but an ordinary coccus tak- 
ing the Gram stain was found. As the result of his study of these cases the 
author concludes that the micro-organism described under the name botryo- 
coccus, and which is claimed by Poncet, Dor, and Spick to be the cause of a 
peculiar neoplasm in man, is not a specific organism, but is identical with 
the yellow staphylococcus; and the botryomycoccic neoplasmata are only 
fleshy granulation tissue produced under the influence of the staphylococcus 
aureus. 

Atoxyl, a New Arsenic Preparation, and its Employment in Diseases 
of the Skin —ScuiLp (Dermatologische Zeitschrift, April, 1902) reports his 
experience with atoxy] (meta-arsenacidanilid) in the treatment of various 
diseases of the skin in which arsenic has been found more or less useful. 
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This new arsenical preparation is a white, odorless powder with a weak 
saline taste, soluble in warm water up to 20 per cent., and contains 37.69 per 
cent. of arsenic. A series of chronic diseases of the skin, such as alopecia 
areata, dermatitis herpetiformis, sarcoma of the skin, dermatitis exfoliativa 
chronica, xanthoma diabeticorum, psoriasis, lichen ruber, were given hypo- 
dermic injections of a 20 per cent. solution of the drug, the dose varying 
from 0.04 to 0.2. In alopecia areata and dermatitis exfoliativa no result was 
obtained ; but in a case of dermatitis herpetiformis a cure was followed in a 
remarkably short time. In a case of xanthoma diabeticorum improvement 
was noted after the fourth injection and complete disappearance of the erup- 
tion after the twenty-second. In three cases of psoriasis improvement was 
clearly apparent after five or six injections, but a complete cure was not 
obtained in any of the cases. Of fourteen cases of lichen ruber treated in 
this manner, nine were, at the time of writing, completely cured, and the 
remaining five were rapidly improving. In about 1500 injections no irrita- 
tion or infiltration worth mentioning was observed. The author is of the 
opinion that atoxyl represents a decided advance in arsenic therapy. 
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On the Multiplicity of Amboceptors and Complements in Hemolysis. 
—H. WenDELstant (Centralblatt f. Bakteriolog. u. Parasitenkunde, 1902, No. 
10, Band xxxi., p. 469), working on the lines suggested by Ehrlich and 
Morgenroth, again demonstrates the multiplicity of the amboceptors in 
hemolysis. A goat was immunized against the red blood corpuscles of oxen, 
pigs, and sheep. After the serum of the goat had developed strong hemo- 
lytic properties for red blood cells of the other three animals their red cells 
were added in turn to the goat’s serum, and the mixture kept on ice. By 
this means the intermediary body (amboceptor) for each kind of red cell 
was bound to that cell, and the remaining serum was still hemolytic for 
the other two varieties of red blood corpuscles. For the separation of the 
specific complements two methods were used: First, by heating the goat’s 
serum to 49.5° C. from twelve to fifteen minutes it was rendered inactive 
for both oxen’s and sheep’s blood, but readily hemolyzed pig’s red 
corpuscles. The second method consisted in adding dilute hydrochloric 
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acid to varying amounts of goat’s serum. Wendelstadt now found that the 
hemolytic property of the serum for the different kinds of red blood 
corpuscles was not all lost at once, but disappeared for the different 
animal’s corpuscles at different dilutions; that is, the complement for 
oxen’s red cells was lost first, next that for pig’s blood, and most resistant 
to the action of acids was the sheep’s blood. That the complement and 
not the intermediary body was injured in these experiments was shown by 
adding small amounts of fresh complements to the mixture in which no 
hemolysis occurred, when dissolution was rapidly complete. By this 
method Wendelstadt believes he can demonstrate the multiplicity and 
specificity of the complement.—W. T. L. 

A Contribution to the Pathology of Glanders of the Lung. —W. G. 
(Beitrége zur Pathol.” Anat. u. allge. Pathologie, 1902, Band 
xxxi., p. 440) describes the lesions found in the lung of a man who died of 
glanders following an accidental infection with an attenuated culture of the 
bacillus. At autopsy the lungs were found to contain numerous small, 
grayish-red firm nodules, both over the pleural surfaces and throughout the 
lung tissue. Similar nodes were found in the spleen and kidneys. The 
bacillus mallei was recovered from the nodules in the lung, spleen, and 
kidney as well as from other situations. From a histological examination 
the author finds three stages in the development of the nodules in the lung. 

In the earliest lesions the centre of the nodule is composed of masses of 
leucocytes, fibrin, epithelial cells, and débris, the alveoli immediately 
surrounding this central portion being filled with plugs of fibrin, and out- 
side of this, again, the alveoli containing epithelial cells. Large numbers 
of bacilli were fotind in the central portion. 

In the second stage the central necrosis was more marked, and the 
exudate in the surrounding alveoli showed beginning organization. 

The last stage is represented by a complete central necrosis, practically 
surrounded by a capsule of organized connective tissue. 

The author, from these studies, agrees with Wright, Ehrlich, and Johne, 
and considers the process as a localized necrotizing bronchopneumonia. 

Observations were made further upon the process of organization in the 
exudate surrounding the necrotic nodule. Lindeman believed the connec- 
tive tissue arose from the alveolar epithelium, and Aldnigt, Fraenkel, and 
others derived the connective-tissue elements from the alveolar walls alone ; 
while Ribbert thought organization took place from the walls of the finer 
bronchioles. Still other observers consider the greater interlobular septa 
and pleura as the points of origin. The author found in this case that 
organization commenced usually by a growth of connective tissue from the 
alveolar walls, but occasionally the connective-tissue elements also arose 
from the walls of the small bronchi. In serial sections the fibrin plugs 
were found to extend from one alveolus into another, or from the finer 
bronchioles into the alveoli, and the process of organization was followed 
along the fibrin masses directly from one alveolus to another. Thus an 
entire system of alveoli might undergo organization, the connective tissue 
growing from the alveolar wall into the exudate only at one point, and 
thence extending from one fibrin plug to another.—W. T. L. 
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A Case of Epidermoid from the Callosal Region.—Buasius ( Virchow’s 
Archiv, 1901, Band clxv., p. 504) states that intracranial pearl tumors (choles- 
teatomata) are certainly of epithelial type (to use the term in a morphological 
sense). The question arises whether they are epidermal or entodermal in 
derivation. At Beneke’s suggestion, Blasius seeks to differentiate the two 
by macerating in silver nitrate. The two types of reaction are seen in cases 
of cholesteatomata. In the one type the sharp and continuous linear impreg- 
nation suggests the reaction of true mucosa. In the other (found in a case of 
cholesteatoma affecting the callosum) Blasius finds an impregnation quite 
after the fashion of, say, vernix caseosa—a row of dots or lines, discontinuous, 
ill-spaced, and of uneven diameter. Thus, despite the absence of hair and 
glands from the tumor, the diagnosis of epidermoid is made; indeed, in 
virtue of their absence, the origin may be referred to a remote point in the 
history of the medullary groove. When the pearl tumor is of mucosa type 
(of entodermal derivation) it lies usually at the base, perhaps derived from 
the anlage of the hypophysis. Blasius notes the frequency with which a 
meningeal nidus is reported for these tumors, but is inclined to regard the 
association as incidental to the development of an originally intracerebral 
(non-meningeal) focus. The pial or dural attachments would on this hypoth- 
esis be due to the pressure-atrophy of true brain elements which lay between 
tumor and meninges. 

Remarks are appended upon granular ependymitis and upon multiple 
herniz cerebri. 

Weigert has held focal loss of ependyma as the first step in the onset of 
granular ependymitis. Blasius suggests, further, a mechanical origin for 
this loss (multiple ruptures consequent upon internal hydrocephalus), and 
regards the outgrowth of neuroglia following as a case of scar formation 
rather than as a reawakening of hitherto confined idioplastic tendency of 
glia cells, as suggested by Weigert. 

Blasius adds four new cases of multiple hernie cerebri to the four already 
in the literature. All four occurred together with intracranial tumors, and 
as a consequence of internal hydrocephalus. The hernie sometimes occur 
into Pacchionian granulations, but they have usually a wider and different 
distribution.—E. E. 8. 
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